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INTRODUCTION. 


At  the  instance  of  the  representatives  of  the  chemists  of  the 
United  States,  the  Congress  of  the  United  States  by  Joint  Reso- 
lution on  March  4,  1909  authorized  the  President  of  the  United 
States  to  invite  the  Eighth  International  Congress  of  Applied 
Chemistry  to  meet  in  the  United  States.  This  invitation  was 
extended  to  the  Seventh  International  Congress  of  Applied 
Chemistry  in  London  June  second,  1909,  by  the  official  delegates 
to  that  Congress  under  instructions  from  the  Secretary  of  State 
and  the  presentation  address  was  made  by  the  Honorable  White- 
law  Reid  at  the  request  of  those  delegates;  the  invitation  was 
enthusiastically  and  unanimously  accepted. 

The  twelve  delegates  sent  by  the  Government  of  the  United 
States  to  the  Seventh  Congress  of  Applied  Chemistry  were  ap- 
pointed by  that  Congress  as  the  members  of  the  organizing 
committee  for  the  Eighth  Congress,  with  power  to  add  to  their 
number. 

The  President  of  the  United  States  showed  his  deep  interest 
in  the  object  and  purposes  of  the  Eighth  International  Congress 
of  Applied  Chemistry  by  consenting  not  only  to  act  as  its  Patron 
but  also  to  preside  at  the  Inaugural  Meeting  of  the  Congress. 

The  time  and  places  of  meeting  were  determined  upon  after 
having  obtained  the  views  thereon  from  44  societies  residing 
outside  the  United  States;  the  substantially  unanimous  choice 
of  these  societies  was  early  September  as  to  time  and  Washington 
and  New  York  as  the  places  of  meeting.  Washington  and  New 
York  were  accordingly  selected  and  the  time  from  September  4 
to  September  13  was  also  selected  in  accordance  with  the  wishes 
of  these  44  societies. 

The  following  pages  contain  the  record  of  the  work  of  the  Eighth 
Congress  in  its  various  formal  gatherings  and  sessions,  the  ex- 
cursions and  their  itineraries  together  with  a  complete  list  of 
all  the  members  of  the  various  committees,  the  Donors  to  the 
General  Fund  and  the  membership  of  this  Congress. 


CONSTITUTION  AND  BY-LAWS 


OF  THE 

Eighth  International  Congress  op  Applied  Chemistry 

1.  The  object  of  the  Eighth  International  Congress  of  Applied 
Chemistry  is  the  advancement  of  all  applications  of  chemical 
science  to  practical  life. 

2.  Any  person  having  an  interest  in  the  object  of  this  Congress 
is  eligible  to  membership. 

3.  Applications  for  membership  shall  contain  the  applicant's 
declaration  of  desire  to  become  a  member;  the  applicant's  name, 
title,  post-office  address  and  business  or  occupation  shall  be 
accurately  set  forth,  and  each  application  shall  be  accompanied 
by  the  membership  fee,  which  is  $5.00. 

Application  for  and  acceptance  of  membership  in  the  Congress 
is  an  agreement  to  accept,  observe  and  abide  by  the  By-Laws 
of  this  Congress.  The  membership  ticket  will  entitle  each  mem- 
ber to  the  Congress  badge  and  to  participation  in  all  the  sessions 
and  other  functions  of  the  Congress  proper,  to  one  copy  of  the 
daily  journal  of  the  Congress  and  to  one  copy  of  all  the  printed 
matter  of  the  Congress,  inclusive  of  the  final  Report  of  the  Con- 
gress. 

A  membership  card  shall  be  accepted  as  sufficient  identifica- 
tion during  the  Congress. 

4.  Tickets  for  ladies  accompanying  members  can  be  obtained 
for  $3.00  each,  and  will  entitle  them  to  all  the  privileges  of  mem- 
bership except  active  participation  in  the  scientific  and  business 
sessions  and  receipt  of  the  Proceedings  of  the  Congress.  Bearers 
of  these  tickets  will  be  welcome  at  all  social  functions. 

5.  Members  attending  the  Congress  should  register  at  the 
Central  Registration  Bureau  as  soon  as  possible  after  arrival  in 
New  York,  and  should  indicate  the  Sections  or  Subsections  in 
whose  deliberations  they  propose  to  take  part. 

Each  member  has  the  right  to  vote  upon  all  nominations  and 
2  1 


2         Eighth  International  Congress  of  Applied  Chemistry  [vol. 


resolutions  at  the  general  sessions  of  the  Congress,  but  he  is 
entitled  to  participation  in  the  debates  and  conferences  of  only 
those  Sections  or  Subsections  for  which  he  has  registered  as  above 
provided. 

6.  The  number  of  the  general  sessions  of  the  Congress,  as  well 
as  the  time  and  place  of  holding  them  and  the  order  of  business 
for  each,  shall  be  determined  by  the  Executive  Committee  of 
the  Congress  and  be  announced  by  them  in  the  daily  journal 
not  less  than  twenty-four  hours  preceding  such  general  session. 

The  official  languages  of  the  Congress  are  English,  German, 
French,  and  Italian. 

7.  There  shall  be  the  following  committees: 

1.  Executive  Committee, 

2.  Finance  Committee, 

3.  Committee  on  Sectional  Procedure, 

4.  Sectional  Committees, 

5.  Committee  on  Papers  and  Publications, 

and  the  Executive  Committee  shall  have  the  power  to  appoint 
such  additional  committees  as  may  be  necessary  for  the  orderly, 
proper  and  expeditious  conduct  of  the  business  of  the  Congress. 

(a)  The  Executive  Committee  shall  have  immediate  control 
of,  and  responsibility  for,  the  carrying  out  of  all  business  of  the 
Congress.  The  President  of  the  Congress  shall  be  Chairman  of 
the  Executive  Committee  and  with  the  Honorary  President, 
shall  decide  and  determine  its  size  and  personnel. 

(b)  The  Finance  Committee  shall  have  charge  of  the  collec- 
tion and  disbursement  of  all  funds,  and  no  bills  shall  be  paid 
without  the  approval  of  the  President  of  the  Congress  and  the 
Chairman  of  the  Committee  incurring  the  outlay,  or  their  duly 
appointed  representatives.  No  indebtedness  shall  be  incurred 
without  the  approval  of  the  Executive  Committee  having  first 
been  obtained. 

The  Treasurer  shall  be  Chairman  of  the  Finance  Committee, 
and  with  the  Honorary  President  and  the  President  shall  de- 
termine the  size  and  personnel  of  the  Finance  Committee. 

(c)  The  Committee  on  Sectional  Procedure  shall  decide  the 
order  of  business  and  mode  of  procedure  at  all  meetings  of  the 
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Sections  and  Subsections  of  the  Congress.  Its  decisions  shall 
be  final.  This  Committee  shall  consist  of  all  the  Presidents  of 
Sections  and  Subsections,  who  shall  elect  their  Chairman,  and 
any  other  necessary  officer  or  officers  from  among  their  number. 

(d)  Each  Sectional  Committee  shall  have  charge  of  all  matters 
pertaining  to  the  business  of  its  Section  or  Subsection,  and  shall 
provide  or  procure  all  the  papers  for  all  the  meetings  of  that 
Section  or  Subsection.  The  Sectional  Executive  Committee 
shall  pass  upon  the  fitness  for  presentation  of  all  papers  offered 
and  also  upon  the  order  of  business  at  each  session;  its  decisions 
shall  be  final  within  the  Committee. 

The  Sectional  Committee  shall  consist  of  a  President  and  a 
Vice-President,  who  shall  be  elected  by  the  Organizing  Committee ; 
they  shall  select  a  Secretary  and  other  members  of  their  Commit- 
tee, subject  to  the  approval  of  the  Executive  Committee. 

The  President  and  Vice-President  of  every  Sectional  Com- 
mittee shall  each  select  one  member,  who,  with  themselves  and 
the  Secretary  of  the  Section,  shall  constitute  the  Sectional  Execu- 
tive Committee. 

The  President  and  Vice-President  of  each  Section  or  Sub- 
section shall  be  responsible  for  the  conduct  of  each  stated  meet- 
ing of  their  Section  or  Subsection. 

The  President  of  a  Section  or  Subsection,  or,  in  his  absence, 
the  Vice-President,  shall  have  power  to  designate  Presidents  of 
Honor  for  each  session. 

The  Secretary  of  each  Section  or  Subsection  shall  be  respon- 
sible for  the  correct  reporting  of  the  transactions  of  each  session 
of  his  Section  or  Subsection. 

(e)  The  Committee  on  Papers  and  Publications  shall  receive 
from  the  Sectional  Committees  such  papers  as  they  recommend 
for  publication  and  shall  decide  whether  the  same  shall  appear 
in  extenso  or  in  abbreviated  form  in  the  printed  Report  of  the 
Congress.  It  shall  also  decide  any  appeal  by  the  author  from 
the  decision  of  the  Sectional  Committee  on  the  question  of  pub- 
lication, and  its  action  shall  be  final.  This  Committee  shall  be 
appointed  by  the  Executive  Committee,  but,  as  far  as  practi- 
cable, no  member  of  the  Executive  Committee  of  a  Section  or 
Subsection  shall  be  appointed  thereon. 
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8.  The  minutes  of  each  meeting,  general  or  sectional,  shall 
contain : 

(a)  The  number  of  the  session,  the  date,  time  and  place  thereof, 
the  name  of  the  presiding  officer  and  of  the  President  or  Presi- 
dents of  Honor;  also  the  number  of  persons  in  attendance. 

(6)  A  list  of  all  papers  read  and  all  reports  given  at  the  session 
in  the  order  in  which  they  were  actually  read,  the  name  and 
address  of  those  reading  the  papers,  and  also  the  names  of  all 
members  participating  in  the  discussion,  together  with  their 
remarks  or  the  substance  of  their  remarks. 

(c)  Resolutions  and  conclusions  when  adopted. 

9.  Resolutions  and  conclusions  of  Sections  or  Subsections 
shall  be  adopted  by  a  majority  vote  of  those  attending  the  last 
stated  meeting  of  that  Section  or  Subsection  and  at  no  other 
meeting.  A  proposed  resolution  or  conclusion  must  be  presented 
in  writing  to  the  Secretary  of  the  Congress  at  least  forty-eight 
hours  prior  to  such  last  stated  meeting,  and  it  shall  be  his  duty 
to  print  the  same  in  the  daily  bulletins,  provided,  however, 
that  pertinent  written  amendments  to  the  printed  form  which 
do  not  affect  the  substance  of  the  proposed  resolution  may  be 
adopted  at  such  last  meeting. 

No  resolution  in  which  legislation  is  recommended  to  any 
particular  Government  shall  be  passed  by  the  Congress  or  by 
any  Section  or  Subsection  thereof. 

10.  (a)  The  Executive  Committee  of  the  Congress  is  to  decide 
and  determine  upon  what  addresses  shall  be  given  at  the  general 
sessions  of  the  Congress,  what  motions  and  questions  shall  be 
put  to  the  Congress  in  general  meeting  assembled,  except  as 
hereinafter  provided;  its  decisions  shall  be  final. 

(6)  Special  addresses  before  sections  or  joint  meetings  of  two 
or  more  sections,  and  the  motions  to  be  put  before  such  joint 
meetings,  shall  be  submitted  to  the  Executive  Committees  of 
the  Sections  holding  such  joint  meeting,  and  their  decisions  shall 
be  final. 

11.  The  Executive  Committee  shall  have  power  to  decide  all 
matters  not  touched  upon  in  these  provisions,  and  shall  continue 
in  existence  until  the  work  of  the  Eighth  Congress  is  finished, 
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and  shall,  prior  to  its  disbandment,  transmit  all  current  business 
to  the  Organizing  Committee  of  the  Ninth  Congress. 

The  time  and  place  of  the  holding  of  the  Ninth  Congress  and 
its  Organizing  Committee,  which  shall  have  power  to  add  to  its 
number,  shall  be  determined  at  the  last  general  session  of  the 
Congress. 

12.  A  quorum  in  all  sessions  of  the  Congress  or  its  Commit- 
tees of  any  kind  shall  be  constituted  by  those  who  attend  a 
stated  meeting,  and  the  majority  vote  of  such  quorum  is  con- 
clusive, final  and  binding. 

The  Honorary  President  and  the  Presideux  of  the  Ninth  Con- 
gress shall  be  nominated  by  the  International  Commission  of  the 
Congresses  of  Applied  Chemistry  to  the  Eighth  Congress  at  its 
last  general  meeting,  for  election.  The  President  of  the  Ninth 
Congress  is  to  be  Chairman  of  the  Organizing  Committee  of  that 
Congress. 

RULES   ON   PAPERS,   THEIR   PRESENTATION,  DIS- 
CUSSION AND  PUBLICATION 

1.  Papers  or  other  like  contributions  should  be  original 
and  not  elsewhere  read  or  published;  however,  prior  publication 
of  Governmental  researches,  which  publication  is  made  in  accord- 
ance with  the  law  of  such  country,  shall  be  exempt  from  the  above 
restriction  as  to  publication. 

2.  All  papers  or  like  contributions  should  be  as  concise  as  pos- 
sible and  must  contain  the  name  and  post-office  address  of  the 
respective  authors;  further,  what  number,  if  any,  of  reprints  is 
desired.    (See  Rules  8  and  10.) 

3.  All  papers  should  be  in  duplicate  and  legibly  written, 
preferably  typewritten;  formulae  should  be  carefully  inserted  by 
hand  as  simply  as  possible. 

4.  Each  sheet  should  be  as  nearly  8  x  12  inches  as  convenient 
and  should  be  written  on  one  side  only,  and  not  on  both  sides. 

5.  Each  paper  should  be  accompanied  by  an  abstract  thereof 
in  duplicate;  formulae  should  be  carefully  inserted  by  hand,  as 
simply  as  possible. 
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6.  All  references  to  other  work  should  state  carefully  the  sources 
of  the  citation,  giving  the  exact  reference  to  the  original  publi- 
cation. 

7.  Illustrations,  curves  and  the  like  should  be  on  separate 
smooth  white  sheets  and  drawn  and  lettered  with  Indian  ink 
clearly  enough  to  bear  a  linear  reduction  to  one-half  or  two- 
thirds  and  when  so  reduced  should  not  exceed  the  page  size  of 
the  "  Report,"  which  will  be  about  4J  by  7  inches. 

8.  Authors  of  papers  which  are  to  be  illustrated  by  lantern 
slides  are  urgently  requested  to  state  on  their  paper  the  size  of  slide 
used  so  that  suitable  arrangements  may  be  made.  Failure  to 
observe  this  may  result  in  disappointment  and  delay.  (See 
Rule  2.) 

9.  The  Congress  obligates  itself  to  have  its  final  Report  and 
Proceedings,  including  subject  and  authors'  index,  completed 
and  ready  for  distribution  on  or  before  December  31,  1912;  in 
case  those  Reports  and  Proceedings  be  not  ready  for  distribu- 
tion by  that  date,  authors  of  all  papers  received  and  accepted 
after  June  30,  1912,  may  then  publish  in  any  journal  or  publica- 
tion that  they  may  elect.  (Note:  This  refers  only  to  the  Report 
and  Proceedings  bound  in  paper;  members  desiring  cloth  bound 
sets  can  obtain  them  at  an  advanced  charge  over  the  $5.00  mem- 
bership fee;  such  advanced  charge  will  be  announced  later,  but 
will  probably  be  $2.50;  delivery  of  these  cloth  bound  sets  will  be 
about  90  days  later  than  of  the  paper  bound  sets.) 

Authors  of  papers  received  before  the  close  of  June  30,  1912, 
may  publish  those  papers  in  any  publication  they  may  elect 
after  the  paper  is  read  or  after  the  Congress  has  adjourned.  (See 
Rule  12.) 

10.  Authors  of  papers  accepted  and  printed  in  full  or  in  abstract 
will  receive  free  of  cost  and  all  delivery  charges,  not  to  exceed 
fifty  (50)  reprints  of  each  paper  or  abstract;  additional  copies 
of  reprints  can  be  had  upon  payment  of  the  prices  for  such  copies, 
which  prices  will  be  announced  later.  The  Congress  cannot 
undertake  to  furnish  reprints  of  papers  if  the  order  for  such  re- 
prints is  not  attached  to  the  paper  or  abstract  when  received 
by  the  American  Committee.    (See  Rule  2.) 

11.  Papers  and  their  abstracts,  both  in  duplicate,  must  be  in 
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the  hands  of  the  American  Committee  not  later  than  June  30, 
1912.  All  papers  received  prior  to  that  time  and  accepted  will 
be  printed  in  their  respective  Sectional  Volumes  and  distributed 
to  such  of  the  attending  members  of  the  Congress  as  may  desire 
them,  at  or  before  the  opening  of  the  Congress.  Papers  received 
after  that  time,  if  accepted,  will  be  printed,  but  may  appear  in 
an  appendix  which  may  or  may  not  be  ready  by  the  opening  of 
the  Congress;  the  Congress  cannot  then  undertake  to  print  them 
along  with  the  papers  of  those  sections  to  which  they  may  be 
assigned  and  which  were  received  prior  to  June  30,  1912. 

12.  No  paper  offered  to  and  accepted  by  this  Congress  can 
be  at  any  time  published  elsewhere  without  giving  credit  to  this 
Congress  for  such  article  or  publication.  However,  Govern- 
mental publication  of  papers  contributed  to  the  Congress  is 
exempt  from  the  above  requirement  as  to  giving  credit  to  this 
Congress. 

13.  All  authors,  as  a  matter  of  course,  agree  not  to  publish  their 
accepted  papers  in  any  other  publication  except  as  herein  pro- 
vided, and,  further,  they  agree  to  abide  by  any  final  decision  of 
the  Congress  with  respect  to  such  paper  or  papers,  their  presen- 
tation, discussion  or  printing. 

14.  Rejections  by  Sectional  Committees  will  not  be  final; 
their  decisions  will  be  reviewed  by  the  Committee  on  Papers 
and  Publications,  but  rejection  by  that  Committee  will  be 
final. 

15.  Authors  of  finally  rejected  contributions  will  be  notified 
in  writing  of  such  rejection  immediately  after  it  has  been  made, 
and,  as  far  as  the  Congress  is  concerned,  such  final  rejection  is 
strictly  secret  and  confidential.  Rejected  manuscripts  are  to  be 
returned  to  their  authors.    (See  Rule  16.) 

16.  The  Congress  will  not  publish  a  list  of  rejected  papers 
nor  state  what  papers  have  been  rejected;  directly  after  the 
closing  of  the  Congress  all  records  relating  to  rejected  papers 
and  like  contributions  will  be  destroyed;  any  and  all  proceedings 
as  to  rejected  papers  or  like  contributions,  so  far  as  the  Congress 
is  concerned,  will  be  strictly  secret  and  confidential. 

17.  Any  paper  which  is  of  a  pronounced  polemical,  advertising 
or  personal  character  may  be  thereby  disqualified  and  for  that 
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reason  alone  rejected,  regardless  of  whatever  merit  the  paper 
may  otherwise  possess. 

18.  The  Congress  reserves  the  right  to  reject  any  paper  or 
other  contribution  that  may  be  offered  to  it. 

19.  The  Congress  reserves  the  right  to  print  the  full  paper 
only,  or  the  abstract  only,  or  the  title  only,  in  each  case  with 
the  author's  name  and  post-office  address. 

20.  Authors  are  requested  to  state  on  the  papers  themselves 
their  preferences  for  the  sections  in  which  they  wish  them  to  be 
read;  the  Congress  will  respect  that  request  wherever  practicable, 
but  reserves  the  right  to  assign  the  paper  to  any  other  section 
that  may  be  deemed  more  appropriate,  and  such  disposition  is 
final. 

21.  Authors  will  not  receive  printer's  proofs  of  their  papers 
or  abstracts;  nor  will  their  papers  or  abstracts  be  revised  after 
receipt  by  the  American  Committees;  printing  will  be  accurate 
to  copy. 

22.  The  time  consumed  in  reading  or  presenting  the  substance 
of  any  paper  by  an  author  or  his  representative  at  a  meeting  of  a 
Section  must  not  exceed  ten  (10)  minutes,  except  by  special  per- 
mission of  the  Sectional  Executive  Committee. 

23.  In  the  absence  of  an  author  or  his  representative  the  paper 
will  be  read  by  title  only,  and  if  there  be  any  discussion  it  must 
be  based  upon  the  paper  as  printed  because  neither  the  paper  itself 
nor  its  abstract  will  be  read;  exceptions  to  this  rule  can  be  made 
only  under  regulations  that  may  be  adopted  by  each  Sectional 
Executive  Committee. 

24.  Discussions  of  a  pronounced  polemical,  advertising  or 
personal  character  may  be  ruled  out  by  the  Chair  on  that  ground 
alone  and  not  permitted  to  appear  in  the  printed  record;  the 
ruling  of  the  Chair  in  such  matters  is  final  and  is  not  subject  to 
revision  or  appeal. 

25.  Participants  in  discussions  will  be  given  an  opportunity 
of  editing  the  manuscript  reports  of  their  remarks,  but  printer's 
proofs  will  not  necessarily  be  submitted  to  them,  although  where- 
ever  practicable  they  will  be  so  supplied. 

26.  Participants  in  discussions  must  speak  from  the  rostrum 
and  not  from  the  floor. 


THE  INAUGURAL  MEETING 


at  Washington. 

The  Eighth  International  Congress  of  Applied  Chemistry  held 
its  Inaugural  Meeting  in  Continental  Memorial  Hall,  Washington, 
D.  C,  on  September  4,  at  eleven  o'clock,  under  the  Presidency 
of  Dr.  William  H.  Nichols. 

The  stage  was  occupied  by  President  Nichols  with  Dr.  E.  W. 
Morley,  Honorary  President,  on  his  right,  and  Prof.  L.  Lindet 
on  his  left,  and  on  either  side  of  these  the  Delegates  designated 
to  respond  to  the  addresses  of  welcome.  There  were  also  present 
on  the  stage  the  Delegates  representing  Foreign  Governments, 
the  members  present  on  the  Executive  Committee  and  the  Presi- 
dents of  Sections  of  the  Congress. 

The  Rev.  Bernard  G.  Braskamp  of  the  Church  of  the  Cove- 
nant, Washington,  delivered  the  Invocation. 

Major  Thomas  L.  Rhoads,  U.S.A.,  A.D.C.,  the  official  repre- 
sentative of  the  United  States,  waited,  in  person,  upon  the  Presi- 
dent of  the  Congress  and  announced  that  the  President  of  the 
United  States,  in  spite  of  a  personal  injury  received  at  Beverly, 
Massachusetts,  the  day  before,  had  come  to  Washington  for  the 
purpose  of  opening  the  Congress.  He  found  himself,  however, 
unable  to  stand  and  must  defer  his  opening  address  until  the 
Reception  at  the  White  House  in  the  afternoon.  This  was 
announced  to  the  Congress  by  President  Nichols,  and  by  his 
direction  the  text  of  the  address  of  President  Taft  is  inserted 
below  as  part  of  the  proceedings  of  this  Inaugural  Meeting. 

The  President  of  the  United  States: 

"Mr.  Chairman,  and  Ladies  and  Gentlemen  of  the  International 
Congress  of  Applied  Chemistry. 

"I  have  much  pleasure  in  welcoming  you,  on  behalf  of  the 
Government  and  people  of  the  United  States,  to  Washington. 
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I  sincerely  hope  that  your  stay  in  this  Capital  may  be  an  agreeable 
one. 

"  Yours  is  one  of  those  important  International  Congresses 
that  mark  the  great  progress  which  has  been  made  in  research 
and  application  of  newly-discovered  principles  in  a  most  impor- 
tant science  and  art.  If  there  be  any  science  that  goes  to  the 
heart  of  the  matter,  it  is  chemistry.  Dealing  with  atoms  and 
molecules  and  their  association,  and  the  manifestations  of  their 
action  upon  each  other,  chemistry  seems  at  one  time  the  most 
abstruse  of  sciences,  and  then  when  we  see  it  applied  in  the  great 
modern  factories  in  the  manufacture  of  those  elements  which  are 
essential  to  the  success  of  the  industrial  arts,  we  are  made  to 
know  that  the  extent  of  the  "science  from  the  theoretical  to  the 
practical  is  wider  than  that  of  any  other. 

"I  observe  that  in  your  various  divisions  you  discuss  many 
different  questions  not  peculiarly  chemical.  I  note  a  consider- 
ation of  the  question  of  patents, — what  patents  ought  to  in- 
clude, and  what  kind  of  a  patent  system  ought  to  be  adopted 
by  each  Government.  Patents  have  played  a  very  great  part 
in  the  development  of  the  United  States,  and  we  have  given  to 
patentees  a  very  valuable  monopoly  for  the  purpose  of  dis- 
covering by  their  industries,  new  methods  of  accomplishing 
useful  results.  Whether  we  have  made  this  monopoly  too  great 
or  not  is  now  the  subject  of  consideration  by  a  commission  pro- 
vided for  by  Congress.  There  is  certainly  great  room  for  im- 
provement in  the  machinery  of  our  Patent  Office,  and  it  would 
be  well  if  more  value  could  inhere  in  the  issuing  of  a  patent  as 
evidence  of  real  property.  Now,  however,  until  a  patent  has 
been  fought  through  the  courts,  people  do  not  seem  to  regard  it 
as  of  a  great  deal  of  monopoly  value.  - 

"I  may  add  that  one  of  the  great  opportunities  for  reform,  in 
my  judgment,  is  in  the  shortening  of  patent  litigation  and  the 
reducing  of  its  expenditure.  I  know  very  little  about  chemistry, 
but  I  know  a  good  deal  about  patent  litigation.  I  know  that  the 
amount  of  money  that  has  been  unnecessarily  wasted,  and  the 
inequality  that  has  been  produced  between  the  rich  litigant  and 
the  poor  litigant,  by  reason  of  the  unnecessary  expense  of  that 
litigation,  is  one  of  the  things  that  calls  for  remedy — and  immedi- 
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ate  remedy.  It  is  not  essential  that  we  should  make  a  record  of 
10,000  printed  pages  at  $50  a  day  for  experts  and  $100  a  day  for 
patent  lawyers.  I  have  no  objection  to  experts.  I  have  no 
objection  to  patent  lawyers,  but  I  think  we  can  have  too  much 
of  both  of  them.  What  ought  to  happen  is  that  the  expert  should 
be  called  into  open  court,  should  there  be  examined  on  the  prin- 
cipal points  of  the  case,  and  then  dismissed,  and  not  have  that 
interminable  system  of  records,  which  every  judge  who  has  had 
any  experience  in  respect  to  patent  law  must  condemn,  on  the 
one  hand,  because  of  its  uselessness,  and  on  the  other  hand  because 
of  its  expense.  You  observe  that  I  am  willing  to  make  a  diversion 
in  the  direction  of  which  I  know  something.  But  it  is  not  for  me 
to  discuss  a  subject  that  is  only  distantly  related  to  the  main  pur- 
pose of  your  coming. 

"  I  regret  exceedingly  that  the  weather  is  such  as  not  to  permit 
you  to  enjoy  the  beautiful  grounds  of  the  White  House  as  fully 
as  you  could  on  a  sunny  day.  I  have  come  a  long  distance  to 
meet  you,  in  order  to  emphasize  as  much  as  I  can  the  importance 
which  the  American  Government  and  the  American  people  attach 
to  your  deliberations  and  the  subject-matter  of  your  considera- 
tion, and  the  anxiety  and  concern  they  have  in  promoting  every 
International  Congress  which  makes,  as  this  does,  for  'Team- 
work' in  the  world's  progress." 

President  Nichols  then  opened  the  Congress  with  the  following 
Inaugural  Address : 

"On  behalf  of  the  great  army  of  American  chemists,  more 
than  six  thousand  in  number,  and  representing  all  branches  of 
the  profession,  and  in  the  name  of  the  great  industrial  organ- 
izations depending  on  their  services,  and  also  of  the  Universities, 
Colleges  and  Technical  Schools,  where  many  are  devoting  their 
lives  to  instruction,  it  is  my  privilege  also  to  extend  a  hearty  wel- 
come to  our  guests  from  all  the  corners  of  the  earth. 

"We  are  gathered  together  to  compare  notes  and  to  add  to 
what  has  been  done  before,  thus  contributing  to  the  great  struc- 
ture of  the  future  something  of  perhaps  vital  importance  to  its 
growth  and  symmetry.  We  realize  that  this  is  an  age  of  coopera- 
tion rather  than  of  destructive  competition,  and  we  therefore 
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unite  our  efforts  that  the  resultant  may  be  worthy  of  us.  We  are 
here  to  give,  that  we  may  receive,  and  thus  pass  on  to  the  world 
something  more  than  our  isolated  efforts  could  make  possible. 
The  alchemist  of  the  Middle  Ages  worked  alone,  seeking  the 
philosopher's  stone,  or  perhaps  the  elixir  of  life,  vainly  hoping  to 
transmute  baser  things  into  gold,  or  indefinitely  prolong  the  joys 
of  youth.  We  work  together,  and  much  has  come  to  pass  in  the 
transmutation  not  of  the  elements,  it  is  true,  but  of  useless  into 
useful  things,  and  much  has  been  accomplished  in  the  betterment 
of  the  whole  span  of  life.  It  is  true  we  cannot  see  the  goal  and 
cannot  even  imagine  what  it  will  be  when  discovered  in  the  dis- 
tant future,  but  we  are  trying  to  do  our  share  of  the  onward  work 
so  that  those  who  succeed  us  will  be  better  prepared  to  take  their 
part  because  of  what  we  have  done. 

"Cooperation  such  as  ours  becomes  not  only  a  delight,  but  a 
moral  quality.  To  this  symposium  we  of  the  new  world  cordially 
welcome  those  who  from  other  lands  and  other  experiences  come 
to  add  their  assistance  and  sympathy. 

"To  this  word  of  welcome  to  ouf  guests  I  am  sure  you  would 
have  me  add  one  of  appreciation  of  our  Chairman,  President 
Taft,  who  has  torn  himself  away  from  a  well  earned  and  needed 
rest  to  come  here  to  preside  at  this  opening  meeting  of  our  Con- 
gress— a  worthy  successor  of  the  kings  and  princes  who  have 
similarly,  honored  those  which  preceded  it.  While  his  genial  na- 
ture leads  him  to  do  this  freely,  we  none  the  less  appreciate  that 
the  chemists  of  the  world,  whether  present  with  us  or  not,  are  un- 
der obligations  to  him  which  they  can  never  repay.  I  am  sure  that 
I  speak  for  you  all  when  I  tender  to  him  our  united  thanks  for 
the  honor  he  has  conferred  upon  us  and  on  the  science  which  we 
love. 

"Since  our  last  Congress,  held  in  London  in  1909,  no  past 
officials  of  the  congress  have  died.  Sir  Henry  Roscoe,  Honorable 
President  of  the  Seventh  Congress,  has  met  with  great  affliction 
in  the  loss  of  his  dear  wife,  but  with  that  exception  death  has 
not  entered  into  the  homes  of  those  who  have  presided  over  former 
congresses.  We  extend  to  him  today  our  heartfelt  sympathy, 
added  to  our  regret  that  advancing  age  has  prevented  him  from 
being  present  with  us  today.    I  am  sure  he  is  with  us  in  the  spirit. 
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"The  President  of  the  Fifth  or  Berlin  Congress,  Prof.  Otto 
N.  Witt,  of  Charlottenburg,  has  also  been  prevented  from  attend- 
ing. I  am  sure  that  anyone  who  has  met  him,  or  who  has  known 
of  his  great  works,  will  join  me  in  the  expression  of  deepest  regret 
that  one  of  the  most  brilliant  lights  of  the  chemical  world  cannot 
be  with  us.  Those  of  you  who  had  the  good  fortune  to  hear  his 
scholarly  address  at  the  Seventh  Congress  will,  to  some  extent, 
appreciate  what  he  could  have  added  to  this  Congress  had  he 
been  present. 

"Prof.  Emanuele  Paterno,  President  of  the  Sixth  or  Roman 
Congress,  finds  himself  at  the  last  moment  unable  to  attend. 
Up  to  a  few  days  ago  I  felt  sure  of  his  presence,  and  was  therefore 
all  the  more  disappointed  at  his  change  of  plans.  We  shall  miss 
him  greatly,  although  there  are  worthy  representatives  of  his 
country  here. 

"We  are  very  fortunate  in  having  with  us  Professor  Lindet, 
President  of  the  Second  Congress;  Sir  William  Ramsay,  President 
of  the  Seventh  Congress,  and  Dr.  Friedrich  Strohmer,  of  the 
Vienna  Congress.  These,  with  those  I  have  named,  are  the  only 
living  members  of  the  International  Commission  of  Congresses  of 
Applied  Chemistry,  and  we  are  happy  to  welcome  them  and  to 
know  that  we  are  to  have  the  benefit  of  their  great  wisdom  and 
experience  during  the  conduct  of  the  affairs  of  this  Congress. 

"I  am  pleased  to  report  that  a  very  large  proportion  of  the 
Original  Communications  to  this  Congress  has  already  been 
printed  and  bound,  twenty-four  volumes  in  all,  and  will  be 
distributed  to  members  on  registration  at  Columbia  University 
on  their  return  to  New  York.  I  think  this  is  worthy  of  mention, 
as  I  believe  it  is  a  result  which  has  never  been  accomplished 
before,  and  which  could  not  have  been  accomplished  now  but 
for  the  magnificent  and  untiring  work  of  our  Secretary,  and  the 
cooperation  with  him  of  the  officers  and  members  of  the  Sectional 
Committees  and  the  Committee  on  Papers  and  Publications. 
It  is  hoped  that  with  these  transactions  in  hand  the  discussions 
of  the  papers  will  be  of  great  value.  Thanks  to  the  effective 
assistance  of  Mr.  Edison  and  his  staff,  arrangements  have  been 
made  to  record  these  discussions  on  the  phonograph  in  the 
official  language  employed,  and  this  in  itself  will  represent  an 
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added  novelty  in  our  Congress,  and,  at  the  same  time,  insure  an 
accurate  report. 

"  We  are  also  fortunate  in  having  some  of  the  foremost  chemists 
of  Europe  as  lecturers  on  subjects  of  great  importance;  and, 
anticipating  the  public  interest  which  these  lectures  will  arouse, 
arrangements  have  been  perfected  to  make  them  available  for 
large  numbers. 

"The  past  fifty  years  have  seen  marvelous  improvements  in  all 
branches  of  science.  This  is  not  the  time  or  place  to  discuss 
details,  but  I  feel  justified  in  saying  that  the  science  of  chemistry 
during  the  great  evolutionary  period,  has  not  been  outstripped  by 
any  of  the  others.  While  its  work  has  been  more  quiet,  and  has 
not  been  so  obvious  to  the  general  public,  it  has  been  none  the 
less  of  supreme  importance.  I  believe  it  is  gradually  being 
realized  that  the  world  of  the  future  will  depend  more  upon  the 
science  of  chemistry  than  upon  any  other,  and  may  even  have  to 
look  to  it  for  its  continued  life.  As  its  mines  become  more  and 
more  exhausted,  and  its  lands  more  and  more  depleted  of  power 
to  grow  crops,  it  must  turn  to  chemistry  for  instruction  as  to  pre- 
vention of  wastes,  and  uses  of  power  and  materials,  which, 
without  ministrations,  would  be  useless. 

"With  this  thought  in  our  minds  we  welcome  with  more  than 
ordinary  cordiality  our  foreign  guests — some  of  them  from  the 
antipodes.  We  invite  them  to  aid  us  in  the  solution  of  the  great 
physical  problems  which  confront  us  as  a  nation.  We  have  had, 
and  still  possess,  magnificent  natural  resources;  we  have  perhaps 
done  with  them  the  best  that  we  could,  but  we  are  becoming  more 
and  more  alive  to  the  fact  that  the  problems  are  vast  and  com- 
plex. These  natural  resources  must  be  exploited,  but  I  con- 
ceive it  to  be  of  much  more  importance  that  they  be  intelligently 
conserved.  The  assistance  of  those  who  have  of  necessity  had 
these  problems  in  conservation  always  before  them  will  be  doubly 
welcomed  by  us  who  have  been  so  prodigal  in  the  expenditure  of 
our  great  wealth. 

"  The  development  of  our  country  has  been  extremely  rapid,  but 
the  thoughtful  ones  among  us  realize  that  the  time  is  at  hand 
when  lavish  expenditure  must  be  succeeded  by  prudent  conserva- 
tion in  order  that  we  may  not  only  pass  down  to  posterity  a  record 
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of  wonderful  evolution,  but  insure  that  we  have  not  robbed  our 
children's  children  of  the  materials  necessary  for  their  own 
progress. 

"  With  these  ideas  we  will  proceed  to  our  labors  at  New  York 
with  light  hearts,  believing  that  great  good  will  come  to  our 
country  and  to  the  world  as  a  result  of  those  labors,  not  only  in 
the  immediate  future,  but  more  particularly  in  the  more  distant 
future  which  it  is  our  bounden  duty  to  carefully  and  religiously 
protect." 

Dr.  Nichols  then  introduced  Professor  Edward  W.  Morley, 
Honorary  President  of  the  Congress  who  spoke  as  follows: 

"The  Eighth  International  Congress  of  Applied  Chemistry, 
assembled  according  to  the  invitation  of  the  President  of  the 
United  States  of  America,  and  by  the  authority  of  the  Congress 
of  the  United  States,  desires  to  express  its  gratitude  for  this 
invitation,  and  further,  its  especial  gratitude  for,  and  high 
appreciation  of,  the  honor  done  us,  Mr.  President,  by  your  con- 
sent to  open  the  deliberations  of  this  Congress. 

"It  is  my  privilege,  fellow  members  of  the  Congress,  to  express 
to  you  the  cordial  welcome  with  which  the  chemists  of  the  United 
States  receive  you  to  their  country.  This  cordial  welcome  we 
gladly  offer  to  visiting  chemists  from  every  country  of  the  whole 
world.  Moreover,  both  the  representatives  in  this  country  of 
applied  chemistry,  and  also  the  lovers  and  followers  of  pure 
chemistry,  take  a  special  pleasure  in  welcoming  chemists  from  the 
four  nations  whose  languages  are  the  official  languages  of  this 
Congress.  It  was  among  these  nations  that,  something  like  a 
century  ago,  chemistry  as  we  now  understand  it  had  its  origin. 
Lavoisier  established  an  anti-phlogistic  chemistry,  Dalton 
founded  the  atomic  theory,  Liebig  furnished  organic  chemistry 
with  methods,  and  Avogadro  helped  us  to  an  insight  into  molecu- 
lar weights.  During  the  century  since  these  magnificent  begin- 
nings, the  progress  of  chemistry  in  these  four  nations  has  been 
well  worthy  of  the  beginnings. 

"At  the  time  of  these  brilliant  beginnings  the  United  States 
of  America  were  but  just  become  an  independent  nation.  The 
work  of  the  hour  on  this  continent  was  to  organize  the  mechanism 
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of  civilization  in  the  wilderness  which  then  covered  much  of  our 
area.  Pure  chemistry  had  to  wait  while  roads  and  bridges  were 
built  and  the  forest  was  cleared.  Our  studies  and  energies  had 
to  be  expended  upon  the  difficult  problems  of  conducting  a  popu- 
lar government — problems  which  we  are  optimistic  enough  to 
regard  as  not  incapable  of  solution.  The  organization  of  univer- 
sities by  private  initiative  and  at  private  expense,  and  the  organ- 
ization of  elementary  schools  at  public  expense  over  almost  half 
a  continent,  diverted  able  men  from  research  in  pure  science. 
The  necessities  of  mine  and  furnace  and  factory  led  men,  who 
might  have  stood  high  as  investigators,  to  use  their  energy  and 
insight  in  applying  chemistry  to  industry,  and  adding  to  the 
wealth  of  the  country  and  the  comforts  of  life. 

"  Accordingly,  the  chemists  of  this  country  are  delighted  to 
welcome  chemists  from  the  nations  who  have  been  our  masters 
and  teachers  in  pure  chemistry.  The  debt  which  we  owe  to  the 
chemists  of  these  nations  is  incapable  of  repayment.  But  if 
any  courtesies  which  we  can  show  you,  any  provision  for  the 
pleasure  of  your  visit  which  we  can  make,  any  solicitude  for  the 
success  of  your  deliberations  which  we  can  feel,  should  suggest 
that  such  repayment  would  be  to  us  a  privilege  and  a  pleasure, 
and  a  great  delight,  we  should  but  feebly  express  the  warmth  of 
the  welcome  with  which  we  receive  you  to  the  sessions  of  the 
Eighth  International  Congress  of  Applied  Chemistry." 

At  the  close  of  this  address,  Dr.  Nichols  said: 

"  There  is  a  piece  of  business,  ladies  and  gentlemen,  that  we 
have  to  perform  before  proceeding  further.  I  wish  to  propose 
that  the  Vice-Presidents  and  Presidents  of  Committees,  both 
Foreign  and  American,  with  the  members  of  the  joint  organizing 
committees  and  secretaries,  should  be  elected  officers  of  the 
Congress,  and  that  the  Delegates  of  Foreign  Governments  and 
Universities  be  elected  as  Honorary  Vice-Presidents. 

"I  will  now  put  that  to  vote.  Those  in  favor  of  this  election 
will  kindly  signify  the  same  by  holding  up  their  hands." 

The  resolution  was  adopted  unanimously. 

Responses  to  the  addresses  of  welcome  were  delivered  by 
foreign  delegates  in  accordance  with  the  following  program,  each 
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address  being  followed  by  the  appropriate  national  air  rendered 
by  the  United  States  Marine  Band. 

Prof.  Dr.  Rudolph  Wegscheider,  for  Austria. 

Prof.  L.  Lindet,  for  France. 

Prof.  Dr.  von  Buchka,  for  Germany. 

Sir  William  Ramsay,  for  Great  Britain. 

Dr.  Jokichiro  Yemori,  for  Japan. 

Commanditore  Giacome  Ciamician,  for  Italy. 

Prof.  P.  I.  Walden,  for  Russia. 

Prof.  Belisario  Diaz-Ossa,  for  South  American  Republics. 

Prof.  Dr.  F.  P.  Treadwell,  for  Switzerland. 

Dr.  Samuel  Eyde,  of  Norway,  for  other  countries. 

Response  of  Pkofessor  R.  Wegscheider: 

Im  Namen  der  Oesterreichischen  Regierung  und  der  Kongress- 
teilnehmer  aus  Oesterreich  habe  ich  die  Ehre,  fur  die  freund- 
liche  Begrussung  herzlich  zu  danken,  die  uns  hier  zuteil  geworden 
ist.  Wir  sind  der  Einladung  des  amerikanischen  Komitees  fur 
den  8.  Internationalen  Kongress  fur  angewandte  Chemie  gerne 
gefolgt,  um  so  lieber,  als  ja  die  Internationalen  Kongresse  fur 
angewandte  Chemie  aus  Anregungen  hervorgegangen  sind,  die 
mein  Kollege  RegierungsratStrohmerzunachstfur  die  internation- 
ale  Behandlung  von  Fragen  der  Zucker-Chemie  gegeben  hat. 
Wir  freuen  uns  zu  sehen,  dass  eine  Veranstaltung,  welche  zum 
Teil  von  Oesterreich  aus  angeregt  worde,  so  kraftig  empor 
gebltiht  ist. 

In  den  Vereinigten  Staaten  hoffen  wir,  vieles  fur  uns  Neue  und 
Interessante  zu  horen  und  zu  sehen.  Die  Wissenschaft  und 
Industrie  haben  sich  in  Amerika  vielfach  etwas  anders  entwickelt, 
als  in  Europa.  Dies  ist  sowohl  eine  Folge  der  Verschiedenheit 
der  natiirlichen  Bedingungen  als  auch  des  Einflusses  der  Ueber- 
lieferungen  der  Vergangenheit,  welche  auf  die  Gegenwart  nach- 
wirken.  Wahrend  die  Zustande  in  Europa  das  Ergebnis  einer 
mehr  als  zweitausendjahrigen  Geschichte  sind,  sind  die  Vereinig- 
ten Staaten  innerhalb  weniger  hundert  Jahre  aus  einem  Urwald 
zu  einem  hochkultiviertem  Land  geworden.  In  Europa  stand 
alles  unter  dem  Einfluss  starkgeftigter  staatlicher  Organisationen 

3 


18 


Eighth  International  Congress  of  Applied  Chemistry  [vol. 


zu  einer  Zeit,  wo  die  Besiedler  Amerikas  alles  durch  die  Tatkraft 
der  Einzelnen  schaffen  mussten.  So  hat  sich  Amerikas  kraftige 
Eigenart  entwickelt. 

Zwar  befordert  jetzt  die  Erleichterung  des  Verkehrs  durch 
Verbesserung  der  Verkehrsmittel  die  personliche  Bertihrung  der 
Angehorigen  der  verschiedenen  Lander.  Auch  wir  Oester- 
reicher  haben  ja  das  Vergniigen,  zahlreiche  Amerikaner  in  unser- 
rem  Lande  begriissen  zu  konnen.  Diese  personlichen  Beriih- 
rungen  tragen  naturgemass  dazu  bei,  die  Verschiedenheiten  der 
einzelnen  Lander  auszugleichen.  Aber  immerhin  ist  auch  heute 
noch  eine  Reise  von  Europa  nach  Amerika  nicht  so  leicht  zu 
machen,  wie  eine  Reise  von  New- York  nach  Chicago  oder  von 
Wien  oder  Prag  nach  Paris  oder  London.  So  sind  denn  die 
Unterschiede  zwischen  den  Auffassungen  und  Arbeitsmethoden 
in  Amerika  und  in  Europa  (insbesondere  im  continent alen 
Eurpa)  noch  keineswegs  verwischt,  zeigen  ja  doch  selbst  die 
einzelnen  europaischen  Staaten  sehr  wesentliche  Verschieden- 
heiten. Und  es  ist  gut,  dass  diese  Verschiedenheiten  bestehen. 
Denn  die  Moglichkeit,  verschiedene  Zustande  zu  vergleichen, 
bietet  jedem  Lande  einem  kraftigen  Ansporn  zu  weiteren  Fort- 
schritten. 

Wir  haben  noch  immer  alle  Ursache  zu  bewundern,  mit  welchen 
Riesenschritten  sich  in  den  Vereinigten  Staaten  alles  entwickelt, 
dank  der  Tatkraft  ihrer  Bewohner.  So  hoffen  wir  hier  wertvolle 
Eindriicke  zu  bekommen,  die  uns  in  unserer  Heimat  nutzlich 
sein  werden.  Die  Vereinigten  Staaten  haben  an  der  Entwicklung 
der  menschlichen  Kultur  bereits  einen  sehr  wichtigen  Anteil 
genommen.  Moge  dieses  Land  auch  in  Zukunft  in  eben  so 
reichem  Mass  zu  den  Fortschritten  der  Menschheit  und  insbe- 
sondere auch  unserer  Wissenschaft  beitragen  wie  bisher! 

Response  of  Professor  Leon  Lindet: 

Monsieur  le  President  du  Congres,  Mesdames,  Messieurs: 

Une  douce  emotion,  dans  la  quelle  nos  souvenirs  d'histoire  se 
trouvaient  meles  a  nos  sentiments  de  fierte  nationale,  s'est 
emparee  de  nous,  chimistes  francais,  quand  nous  avons  aborde 
le  sol  americain.    Notre  pensee  a  ete  vers  ceux  qui,  a  une  epoque 
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deja  lointaine,  sont  venus  a  vos  cotes,  defendre  la  cause  de  la 
Liberte,  et  ont,  de  ce  fait,  cree,  entre  nos  deux  nations,  des  liens 
de  sympathie  et  d'amitie,  dont  nous  venons  aujourd'hui  affirmer 
la  perpetuite. 

Mais  le  temps  ont  change  depuis  le  jour  ou  le  courage  de  vos 
generaux  et  de  nos  officiers  reunis  assuraient  votre  independance. 
Nous  avons  appris  a  mieux  connaitre  ceux  que  nos  glorieux 
ancetres  ont  combattus,  et  nous  sommes  heureux  aujourd'hui  de 
posseder  leur  amitie.  Nous  n'arrivons  done  pas  parmi  vous 
avec  l'attitude  belliqueuse  d'un  Lafayette  ou  d'un  Rochambeau; 
nous  venons  prendre  contact  avec  les  hommes  de  science  du 
Monde  entier,  reunis  par  vos  soins  sur  le  sol  de  votre  Patrie; 
nous  venons  apporter  notre  contribution  d'efforts  scientifiques 
a  l'oeuvre  commune  du  Congres,  et  profiter  des  resultats  que  les 
chimistes  des  autres  nations  vont  nous  faire  connaitre. 

N'est-il  pas  curieux  et  interessant  de  voir  le  Monde,  entraine* 
par  deux  mouvements  irresistibles  et  contradictoires :  Tandis  que 
chaque  nation  se  montre  jalouse  de  son  independance  de  sa 
personnalite  politique,  les  idees  se  fusionnent  au  contraire  dans 
un  Ideal,  qui  repond  aux  memes  besoins  pour  tous;  l'independ- 
ance  intellectuelle  et  sociale  s'efface  devant  la  solution  des  memes 
problemes,  qui  ne  peuvent  etre  resolus  que  par  les  memes  moyens; 
nous  oublions  nos  nationalites,  nos  competitions  et  nos  vieilles 
querelles,  et  devenons  solidaires  pour  le  plus  grand  Bien  de 
l'Humanite. 

C'est  a  la  Science  que  nous  devons  d'avoir  bouleverse  ces 
frontieres  morales;  qu'elle  s'inspire  de  la  Chimie,  de  la  Physique, 
de  la  Mathematique,  de  la  Medecine,  de  l'Hygiene  ou  de  la 
Sociologie,  cette  Science  est  Une,  parceque  la  Verite,  a  la  recherche 
de  la  quelle  elle  consacre  ses  efforts,  est  Une  egalement. 

Les  Congres  internationaux,  qui  se  multiplient  chaque  ann£e, 
nos  congres  de  Chimie  appliquee,  ont  done  leur  place  et  jouent 
leur  role  bien  faisant  dans  cette  evolution  humaine  vers  un 
avenir  meilleur,  dont  chacun  de  nous  profite.  En  6tudiant  le 
mecanisme  dont  naitront  les  d^couvertes  mdustrielles,  nos 
congres  assurent  la  prosperite  de  nos  usines,  et  par  consequent 
la  satisfaction  des  consommateurs  et  le  soulagement  de  nos 
ouvriers.    En   fixant   Tunification   des   m^t nodes  d'analyses 
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employees  dans  les  transactions  commerciales,  ils  etablissent 
entre  vendeurs  et  acheteurs,  des  sentiments  de  loyaute,  qui  se 
transforment  en  une  estime  mutuelle.  Les  sympathies  et  les 
amities  qui  s'etablissent  dans  ces  rencontres  Internationales,  nous 
preservent  peut-etre  du  fleau  de  la  Guerre,  mieux  que  ne  le  ferait 
un  traite*  ou  une  convention  diplomatique.  Nous  avons  done 
conscience  de  travailler  pour  la  prosperite  de  1' Industrie  et  du 
Commerce;  mais  nous  avons  aussi  la  joie  de  travailler  pour  la 
Paix  universelle. 

Au  nom  des  chimistes  francais,  presents  ou  absents,  qui  ont 
bie  voulu  m'honorer  de  leur  confiance,  en  me  deleguant  parmi 
vous,  j'addresse  Nos  respecteuse  salutations  a  M.  le  President  des 
Etats  Unis,  et  remercie  M.  le  Dr.  Nichols.  Je  salue  le  grand 
peuple  Americain  dont  on  nous  a  appris,  des  notre  jeunnesse,  a 
suivre  l'admirable  developpement,  et  qui,  dans  la  personne  de  ses 
savants  et  de  ses  industriels,  nous  fait  aujourd'hui  un  si  aimable 
accuei. 

Vous  avez,  Messieurs,  dans  la  preparation  du  Huitieme  con- 
gres  mis  a  contribution  votre  esprit  d'initiative  et  d'organisation 
nous  sommes,  des  £  present,  certains  que  la  reunion  de  1912 
occupera  une  grande  place  dans  1'histoire  des  congreS  internation- 
aux  de  chimie  appliquee,  et  apportera,  aux  problemes  qui  nous 
occupent,  les  solutions  que  la  Science  et  Tlndustrie  universelles 
attendent  de  nous. 

Response  of  Professor  Dr.  von  Buchka: 

Herr  President,  Hochverehrte  I)  amen  und  H  err  en: 

Im  Auftrage  der  Kaiserlichen  Deutschen  Reichsregierung 
sowie  derjenigen  Deutschen  Bundesstaaten  welche  durch  besond- 
ere  Abgeordnete  hier  vertreten  sind,  und  zugleich  auch  im  Namen 
aller  deutschen  Fachgenossen  welche  hier  erschienen  sind,  sage 
ich  dem  Komitee  fur  den  Achten  Internationalen  Kongress  fur 
angewandte  Chemie  den  verbindlichsten  Dank  fur  die  an  uns 
ergangene  Einladung.  Sie  konnen  aus  der  grossen  Zahl  von 
Gelehrten,  von  Vertretern  der  Industrie  sowie  von  Abgeordneten 
der  Behorden  die  aus  Deutschland  hierher  geeilt  sind,  ersehen 
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welche  Bedeutung  in  unserer  Heimat  diesem  Congress  beigelegt 
wird. 

Der  Austausch  der  Ergebnisse  derwissenschaftlichen  Forschung 
ist  ein  guter  alter  Brauch  zwischen  den  befreundeten  Nationen 
der  Vereinigten  Staaten  von  Nord  Amerika  und  Deutschland. 
Gar  mancher  Ihrer  amerikanischen  Fachgelehrten  hat  seine 
Studierzeit  an  Deutschen  Universitaten  oder  Hochsehulen 
zuruckgelegt.  Umgekehrt  hat  gar  mancher  deutsche  Chemiker 
hier  seine  Kenntnisse  und  sein  Wissen  zu  vermehren  Gelegenheit 
gehabt.  Eine  besondere  Forderung  hat  dieser  gegenseitige 
wissenschaftliche  Meinungsaustausch  erfahren  seitdem  hervor- 
ragenden  Gelehrten  beider  Nationen  Gelegenheit  gegeben  wurde 
die  Ergebnisse  ihrer  wissenschaftlichen  Forschung  an  den 
Universitaten  der  anderen  Nation  vorzutragen.  Es  war  ein 
Ereignis  fur  die  chemische  Welt  Deutschlands  als  vor  einigen 
Jahren  Ihr  hervorragender  Atomgewichtsforscher  seine  Arbeits- 
weise  in  Berlin  lehrte  und  die  Schuler  in  die  Welt  der  kleinsten 
Teilchen  einfuhrte  eine  Frage  die  nicht  nur  in  wissenschaftlicher 
Hinsicht  sondern  wie  alle  wissenschaftlichen  Unterlagen,  auch 
fur  die  chemische  Industrie  die  allergrosste  Bedeutung  besitzt. 

Wenn  nun  auch  diese  Unterlagen  fur  die  chemische  Industrie 
aller  Nationen  die  gleiche  Bedeutung  besitzen  so  hat  dennoch  die 
Industrie  eines  jeden  Landes  daneben  ihre  Eigenart  bewahrt 
mag  diese  nun  durch  die  Besonderheit  der  verarbeiteten  Roh- 
stoffe,  durch  ihre  geschichtliche  Entwickelung  oder  durch  die 
Gunst  anderer  Umstande  bedingt  sein,  und  die  gegenseitig  kennen 
zu  lernen  wichtig  ist.  In  Ihrem  mit  Naturschatzen  so  reich 
gesegneten  Lande  bewundern  wir  neben  der  Mannigfaltigkeit 
dieser  Rohstoffe  vor  Allem  die  Grossfugigkeit  mit  welcher  Sie 
an  die  Losung  gewerblicher  Fragen  herantreten. 

Indem  die  Regierung  alle  diese  Bestrebungen  und  die  Beteili- 
gung  an  solchen  Congressen  fordert  dient  sie  zugleich  auch  der 
Gesamtheit.  Denn  es  ist  als  ein  wesentlicher  Punkt  bei  diesen 
Congressen  anzusehen  dass  sie  nicht  nur  die  Nationen  des  gesam- 
ten  Erdballs  zu  friedlicher  gemeinsamer  Arbeit  vereinigen  sondern 
dass  sie  auch  den  einzelnen  Teilnehmern  Gelegenheit  geben,  die 
Eigenart  der  anderen  Nationen  besser  kennen  und  richtiger 
wiirdigen  zu  lernen.    Mochte  der  jetzt  begonnene  Congress 
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auch  nach  dieser  Richtung  von  dem  gewunschten  besten  Erfolge 
gleitet  sein. 

Response  of  Sir  William  Ramsay: 

Mr.  President,  Ladies  and  Gentlemen: 

In  the  name  of  the  British  Empire  and  of  its  representatives  in 
this  place,  I  have  the  honour  to  thank  you,  Dr.  Morley  and  Dr. 
Nichols,  Honorary  and  Acting  President  of  this  Eighth  Congress, 
for  the  cordial  welcome  which  you  have  extended  to  us.  De- 
scended from  common  ancestors,  having  history,  tradition  and 
literature  in  common  with  you  Americans,  we  always  feel  towards 
our  Trans- Atlantic  cousins  feelings  deeper  than  ordinary  friendship, 
feelings  crystallized  in  the  old  proverb — "Blood  is  thicker  than 
water."  We  regret  with  you  the  enforced  absence  of  the  Head 
of  your  State,  but  rejoice  that  his  health  will  permit  us  to  pay 
to  him  our  respects  this  afternoon,  at  the  White  House. 

Like  former  Congresses,  this  one,  I  am  certain,  will  have  re- 
sults not  merely  in  promoting  the  welfare  of  our  nations  through, 
exchange  of  information  regarding  chemical  industry,  but  also 
as  on  former  occasions,  of  furthering  feelings  of  mutual  friendship 
toward  our  scientific  brethren. 

I  especially  wish  to  express  our  cordial  thanks  to  Dr.  Nichols, 
with  whose  work  in  organizing  this  Congress  I  have  been  kept 
in  some  measure  in  touch  for  the  arrangements  he  has  made  for 
our  comfort.  Gratitude  is  a  sense  of  favors  to  come,  and  our 
minds,  Dr.  Nichols,  are  filled  with  that  sentiment,  knowing  that 
we  may  look  forward  to  a  most  successful  meeting. 

Response  of  Dr.  Jokichiro  Yemori: 

Your  Excellency,  Mr.  President,  Ladies  and  Gentlemen: 

I  am  deeply  grateful  of  the  honor  of  having  received  an  invita- 
tion to  speak  to  you,  on  behalf  of  the  Japanese  delegates,  on  this 
memorable  occasion. 

When  the  invitation  to  attend  the  Eighth  International  Con- 
gress of  Applied  Chemistry  in  the  United  States  reached  Japan, 
it  was  received  with  great  enthusiasm  and  interest.  No  better 
place  could  have  been  chosen  for  the  present  Congress  than  the 
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United  States  where  immense  natural  resources  have  been  taken 
advantage  of  for  the  application  of  chemistry — no  one,  indeed, 
can  help  admitting  the  marvelous  progress  and  wonderful  de- 
velopment she  has  made  in  all  branches  of  science  and  industry. 

It  is  very  fascinating  to  know  for  us  delegates  from  the  Far 
East  that  the  place  where  we  meet  is  in  no  great  distance  from 
the  site  where  illustrious  Priestley  found  his  last  resting  place 
in  the  early  dawn  of  modern  chemistry  and  the  American  Chemi- 
cal Society  saw  its  first  light  of  existence.  The  fact  that  the  same 
society  is  now  supported  by  a  strong  force  of  several  thousands 
of  members  and  that  it  is  comparable  with  any  largest  of  its  kind 
on  earth,  amply  testifies  the  status  of  chemical  science  in  this 
country — not  even  mentioning  the  several  allied  societies  and 
associations  with  according  members  of  many  thousands. 

Quite  apart  from  the  thought  that  "  Science  is  no  legacy  to  a 
particular  nation,"  we  cannot  help  feeling  grateful  for  what 
your  country  has  done  directly  or  indirectly  in  furtherance  of 
the  science  in  our  country. 

Progress  of  Chemistry  as  a  science  and  its  application  to  all 
branches  of  industry  is  showing  modest  yet  steady  strides  in 
Japan;  it  has  been  in  fact  one  of  the  most  important  factors  in 
bringing  our  country  to  its  present  state,  and  we  hope  that  in  no 
remote  future  we  may  be  able  to  offer  a  cordial  invitation  to  the 
Congress  to  have  its  meeting  in  Japan. 

I  take  this  opportunity  of  expressing  to  you  our  sincere  grati- 
tude for  your  hearty  welcome  and  cordial  hospitality,  and  at 
the  same  time  to  express  our  confident  hope  that  the  gathering 
of  such  distinguished  people  from  all  over  the  world  will  give 
the  most  beneficial  results  for  the  promotion  of  the  universal 
civilization. 

Response  of  Commanditore  Giacomo  Ciamician: 

Signor  Presidente: 

Porgo  a  Vostra  Eccellenza  il  saluto  del  Governo  Italiano  che 
assieme  al  Collega  Prof.  Giuseppe  Bruni  ho  Ponore  di  rappresen- 
tare. 

Sono  poi  veramente  lieto  che  POttavo  Congresso  Internazionale 
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di  Chiinica  Applicata  si  svolga  negli  Stati  Uniti  e  che  io  abbia  la 
fortuna  di  poter  rivolgere  ai  Colleghi  d' America  i  saluti  dei 
Chimici  Italiani  e  piii  specialmente  di  quelli  della  nostra  Societa 
Chimica  e  dell'Associazione  Chimica  Industriale  di  Torino. 

L'ltalia  che  fu  sede  dell'antica  civiltd  e  ne  tenne  alta  in  tutti  i 
tempi  la  fiaccola,  gareggiando  con  le  altre  Nazioni  sulla  via  del 
Progresso,  ammira  il  vostro  grande  Paese  che  e  Tespressione 
della  civilta  piu  nuova  e  piii  cospicua. 

Le  grandi  risorse  di  cui  esso  dispone  ed  il  genio  speciale  e 
l'attivita  dei  suoi  abitanti  hanno  impresso  un  carattere  peculiare 
alia  vita  americana  che  pulsa  piii  rapida  e  piii  intensa  che  nelle 
nostre  contrade.  II  contrasto  peraltro  predispone  sovente  alia 
simpatia  e  d'altronde  Fltalia,  malgrado  la  sua  lunga  cultura  6 
giovane  pel  suo  risorgimentov 

In  molti  campi  del  Progresso  Scientifico  e  pratico  il  genio 
italiano  e  quello  americano  si  sono  avvicendati.  £  superfluo  che 
io  qui  ricordi  che  i  nomi  America  e  Colombo  richiamano  alia 
nostra  memoria  periodi  di  grandi  ardimenti  e  suonano  cari  tanto 
al  nostro  quanto  al  vostro  orecchio.  La  scintilla  che  Franklin 
strapp6  al  Cielo.  serve  ora  per  opera  di  Marconi  a  congiungere 
per  vie  invisibili  i  naviganti  ai  Continenti  come  la  corrente  di 
Galvani  e  di  Volta  venne  dal  vostro  Edison  piegata  alle  esigenze 
della  vita  moderna. 

La  Universita  presso  cui  siedera  questo  Congresso  porta  il 
nome  di  Columbia  ed  io  sono  ben  lieto  di  porgere  a  questa  piii 
giovane  sorella  americana  dal  nome  italico  i  saluti  della  vecchia 
Alma  Mater  di  Bologna. 

L'edificio  in  cui  sono  raccolte  le  memorie  dei  fasti  degli  Stati 
Uniti  e  dove  pulsa  rigogliosa  la  vita  politica  della  Repubblica 
ha  un  nome  fatidico  delFantica  Roma:  a  similitudine  dei  riti 
antichi  ascenderemo  oggi  il  Campidoglio  per  propiziarci  gli  Dei 
a  fine  che  ben  riescano  i  lavori  del  Congresso. 

Response  of  Professor  Paul  I.  Walden: 

Hochgechrte  Herren  Presidenten!  Hochzuverehrende  Damen  and 
und  Herren* 

Weither  vom  Osten  Europas  und  iiber  den  Ozean  bin  ich 
hierhergekommen,  um  im  Namen  der  Regierung  Russlands  und 
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der  Chemiker  unseres  Landes  an  dem  VIII  Internationalen 
Kongress  fur  angewandte  Chemie  teilzunchmen.  Indem  ich 
Ihrem  grossen  Lande  unsere  tiefe  Hochachtung  bezeuge,  iiber- 
bringe  ich  den  Chemikern  Amerikas  ehrerbietige  Griisse  und 
dem  VIII  Kongress  die  aufrichtigsten  Gliickwunsche!  Fiiw  rahr 
wir  alle  sind  hier  zu  einem  grossen  Fest  der  Wissenschaft  versam- 
melt,  einem  Fest,  das  uns  alle  eint  und  mit  Stolz  erfiillt.  1st  doch 
moderne  die  Chemie  eine  Wissenschaft  der  Wunder,  und  leben  und 
schaffen  wir  alle  inmitten  dieser  wunderbaren  Zeit!  Mutet  es 
nicht  wunderbar  an,  wenn  wir  uns  erinnern,  wie  einst  die  Chemikr  e 
im  Verborgenen,  in  hohlenartigen  Raumen  wirkten  und  nach 
den  Geheimnissen  der  Natur  forschten,  wahrend  heutzutage 
wir  in  chemischen  Palasten  arbeiten  and  unsere  Blicke  immer 
mehr  zum  Licht,  immer  hoher  hinauf,  zum  Luftmeer  und  den 
fernen  Himmelskorpern  richten  diirfen, — die  Fursten  und 
Machthaber  der  verschiedenen  Reiche  nehmen  unsere  Ver- 
sammlungen  unter  ihren  personlichen  Schutz  and  laden  uns 
festlich  zu  Gaste.  Und  muss  es  uns  in  dieser  feierlichen  Ver- 
sammlung  nicht  mit  einem  Gefiihl  des  Stolzes  and  Gliickes 
erfullen,  feststellen  zu  konnen,  dass  die  Traume  und  Hoffnungen 
der  Chemiker  von  einst,  nunmehr  schon  greifbare  Gestalt 
angenommen  haben,  jene  Geheimnisse  des  ,, Steins  der  Weisen" 
heutzutage  zum  grossen  Teil  schon  entschleiert  worden  sind; 
denn  was  wollten  sie  anderes,  als  Gewalt  gewinnen  liber  die 
Krafte  und  Schatze  der  Natur,  um  das  Leben  der  Menschen 
zu  verlangern  sie  vor  Krankheit  zu  schutzen,  zu  veredeln  und 
zur  freien  Betatigung  ihrer  Krafte,  auf  Wohle  der  Mensch- 
heit,  allendlich  fahig  zu  machen? 

Von  jeher  waren  es  die  Sterne,  welche  der  Menschheit  Blicke 
auf  sich  lenkten.  Das  Symbol  Ihres  Landes,  das  Banner  mit 
den  vielen  Sternen,  hat  schon  lange  die  Blicke  der  alten  Welt 
gefesselt:  heute  sind  wir  Chemiker  der  alten  Welt  diesen  Sternen 
gefolgt,  und  Tausende  sind  augenblicklich,  zu  gemeinsamer 
grosser  Arbeit  auf  dem  Gebiete  der  gesamten  Chemie,  unter  dem 
Schutze  derselben  versammelt.  Mogen  sie  fur  unser  Werk 
wahre  Gliickssterne  sein!  Moge  der  VIII  internationale 
Kongress  fiir  angewandte  Chemie  in  wiirdiger  Weise  seinen 
Vorgangern  sich  anschliessen  und  damit  das  hohe  Ziel  der  Vered- 
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lung  und  Einigung  der  Menschen  sichtbar  fordern!  Moge  unser 
gemeinsames  Wirken  neue  Bausteine  beisteuern  zu  einem 
Denkmal,  das  dereinst,  neben  Ihrer  Freiheitsstatue,  als  erne 
Statue  des  Gluckes  errichtet  werde  mit  der  Inschrift  des  Idealisten 
Ulrich  von  Hutten:  ,,Es  ist  eine  Lust  zu  leben." 

Response  of  Professor  F.  P.  Treadwell. 

Herr  Prdsident,  sehr  geehrte  Damen  und  Herren! 

Im  Namen  der  Schweizerischen  Eidgenossenschaft,  der  Eid- 
genossischen  Technischen  Hochschule  und  der  Schweizerischen 
Gesellschaft  fur  Chemische  Industrie,  habe  ich  die  Ehre  dem 
Komitee  des  8.  Internationalen  Kongresses  fiir  angewandte 
Chemie  den  verbindlichsten  Dank  auszusprechen  fiir  die  an  uns 
ergangene  Einladung. 

Fiir  mich,  der  ich  geborener  Amerikaner  bin,  ist  es  eine  ganz 
besondere  Freude,  dass  es  mir  nach  fast  dreissigjahriger  Abwesen- 
heit  beschieden  ist,  das  Land  meiner  Geburt  wieder  zu  betreten, 
in  dem  es  so  viel  Hervorragendes  zu  schauen  und  so  viel  Tiichtiges 
zu  lernen  gibt. 

Mit  den  Griissen  der  schweizerischen  Republik  iiberbringe  ich 
zugleich  die  Versicherung  ihrer  Freundschaft  und  Sympathie  fiir 
dieses  grosse  Land,  das  auf  alien  Gebieten  so  Glanzehdes  leistet. 
Wie  sehr  die  grossartigen  Erfolge  in  Technik  und  Wissenschaft, 
die  die  Amerikanische  Union  zu  verzeichnen  hat — ich  erinnere 
nur  an  den  machtigen  Aufschwung  in  der  Eisen-  und  Alumi- 
niumindustrie,  an  die  bedeutenden  wissenschaftlichen  Arbeiten, 
die  alljahrlich  auf  Ihren  Hochschulen  ausgefiihrt  werden — die 
Bewunderung  der  ganzen  Welt  erregen,  das  haben  meine  Herren 
Vorredner  bereits  hervorgehoben  und  so  bleibt  mir  nur  der 
Wunsch  auszusprechen:  May  the  bands  of  friendship  between 
the  great  American  Union  and  her  little  European  sister  become 
stronger  and  stronger  and  never  be  severed! 

[Note. — The  responses  of  Professor  Belisario  Diaz-ossa  for  the  South 
American  Republics  and  of  Dr,  Samuel  Eyde  for  other  countries  had  not 
come  to  hand  when  this  volume  went  to  press,  March  20,  1913.] 
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A  telegram  was  read  by  President  Nichols  from  Dr.  Henry 
M.  Howe,  President  of  the  International  Association  for  Testing 
Materials  as  follows: 

"Dr.  William  H.  Nichols,  President, 

"Eighth  International  Congress  of  Applied  Chemistry 
"Washington,  D.  C. 

"Most  cordial  greetings  and  best  wishes  for  a  successful 
meeting. 

"International  Association  for  Testing  Materials. 

"H.  M.  Howe,  President. 
"E.  Reitler,  Secretary." 

In  accordance  with  a  resolution  unanimously  voted  by  the 
Congress,  the  following  response  was  sent  to  Dr.  Howe: 

"Washington,  September  4,  1912. 

"The  President  and  the  Eighth  International  Congress  of 
Applied  Chemistry  at  their  inaugural  session  acknowledge  your 
greetings  with  great  appreciation,  and  offer  to  the  Congress 
of  Testing  Materials  hearty  good  wishes." 

The  Acting  Secretary,  reported  from  the  Committee  on  Em- 
blems of  the  Congress,  the  following  resolution,  which  was 
unanimously  adopted: 

"Resolved,  That  a  badge  of  the  Congress,  and  only  one,  shall  be 
made  in  gold." 

Dr.  George  F.  Kunz,  Chairman  of  the  Committee  on  Badges 
offered  a  resolution  that  the  only  gold  badge  of  the  Congress  be 
presented  to  President  William  H.  Nichols  as  a  tribute  of  the 
Congress  to  the  loyal  and  energetic  support,  with  which  he  inspired 
the  work  of  preparation  during  the  last  three  years.  This 
resolution  was  unanimously  adopted  and  the  badge  was  pre- 
sented to  Dr.  Nichols  by  Miss  E.  C.  Day  of  the  Local  Committee. 

Dr.  Harvey  W.  Wiley,  Chairman  of  the  Washington  Committee 
of  Arrangements  was  recognized  and  offered  a  resolution  of 
thanks  to  the  National  Society  of  the  Daughters  of  the  American 
Revolution  for  the  use  of  Continental  Memorial  Hall  for  the 
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inaugural  meeting  of  the  Congress.  The  resolution  was  unani- 
mously adopted. 

At  the  close  of  the  proceedings,  the  United  States  Marine  Band, 
under  the  leadership  of  Prof.  William  H.  Santelmann  rendered  the 
national  anthem  of  the  United  States,  the  audience  standing, 
after  which  the  meeting  terminated. 

Reception  by  the  President  of  the  United  States 

At  4.30  o'clock,  the  Congress  convened  by  invitation  of  the 
President  in  the  East  Room  of  the  White  House,  where  the 
President,  although  incapacitated  for  standing  on  his  feet,  deliv- 
ered his  address  of  welcome,  after  which  he  received  each  member 
of  the  Congress  on  the  White  House  lawn.  The  reception 
included,  in  addition  to  the  usual  features,  a  concert  by  the 
United  States  Marine  Band  until  six  o'clock  and  a  piano  recital 
by  Miss  Agnes  Hope  Pillsbury. 

Other  Social  Features  of  the  Washington  Meeting 

In  addition  to  many  private  dinners,  the  Congress  was  received 
formally  by  the .  Secretary  and  Board  of  Regents  of  the  Smith- 
sonian Institution  in  the  new  building  of  the  United  States 
National  Museum,  where,  in  addition  to  the  inspection  of  exhib- 
its, a  concert  was  rendered  by  the  United  States  Marine  Band, 
assisted  by  Mrs.  Bertha  Lincoln  Huestis,  vocal  soloist. 

Visits  to  Laboratories  and  Other  Institutions 

September  5.  A  program  of  inspection  of  the  various  Govern- 
ment laboratories  and  private  laboratories  in  Washington  was 
arranged.  Many  of  the  members  also  took  advantage  of  the 
opportunity  arranged  by  the  Committee  for  paying  their  respects 
to  the  historical  residence  of  General  Washington  at  Mount 
Vernon.    The  institutions  visited  are  listed  below: 

Laboratories 

United  States  Department  of  Agriculture. 
Geophysical  Laboratory  of  the  Carnegie  Institution. 
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United  States  Bureau  of  Standards. 
United  States  Geological  Survey. 
United  States  Bureau  of  Mines. 
United  States  Marine-Hospital  Service. 


Other  Institutions 

Mount  Vernon. 

United  States  Treasury  Department. 

Corcoran  Gallery  of  Art. 

Bureau  of  Printing  and  Engraving. 

Smithsonian  Institution. 

Navy  Yard. 

Washington  Monument. 
Library  of  Congress. 

At  five  o'clock  the  official  excursion  trains  departed  for  New 
York. 

Representation  at  Washington 

The  registrations  at  Washington  included: 

Foreign  members   233 

Members  from  the  United  States   339 


Total   572 

The  official  representation  of  the  Congress  at  Washington  was 
as  follows: 

Patron,  The  President  of  the  United  States. 
Honorary  President,  Edward  W.  Morley. 
President,  William  H.  Nichols. 
Treasurer,  William  J.  Matheson. 
Acting  General  Secretary,  David  T.  Day. 


THE  GENERAL  LECTURES 

These  were  four  in  number  and  were  delivered  before  dis- 
tinguished and  most  interested  audiences  in  the  Great  Hall  of 
the  College  of  the  City  of  New  York. 

The  text  of  these  General  Lectures  appears  below. 

Each  General  Lecture  was  preceded  by  an  Organ  Recital  the 
programs  of  which  are  also  given  and  was  succeeded  by  an  informal 
tea  and  reception  on  the  lawn  of  the  College  of  the  City  of  New 
York. 

Geneeal  Lecture  of  Friday,  September  6,  1912. 

Program  of  Organ  Recital 
Mr.  Mark  Andrews,  Organist. 


1  "Fiat  Lux"  .  Bubois 

2  "In  Paradisum"  Bubois 

3  Sonata  in  D  minor  Guilmant 

(a)  Allegro  (b)  Pastorale 

4  "The  Swan"  .  .Saint-Saens 

5  Capriccio  Lemaigre 

6  Matin  Provencal   Bonnet 


Address  of  Gabriel  Bertrand,  Paris 

SUR  LE  ROLE  DES  INFINIMENT  PETITS  EN  AGRI- 
CULTURE. 

Je  me  propose  d'examiner,  dans  cette  Conference,  une  des 
questions  nouvelles-les  plus  interessantes  au  point  de  vue  th£o- 
rique  et  pratique  que  souleve  Petude  de  la  composition  chimique 
des  especes  vegetales:  ie  veux  dire  la  question  du  role  joue*  par 
certains  corps,  metalloides  et  metaux,  que  Ton  trouve  seule- 
ment  dans  les  plantes  en  tres  petites  proportions. 

Les  premiers  phytophysiologistes  dont  les  recherches  aient 
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porte  sur  la  composition  elementaire  des  vegetaux  n'ont  pas 
tarde  k  tomber  d'accord  pour  reconnaitre  qu'ne  dizaine  environ 
de  corps  simples  etait  necessaire  a  Tedification  des  tissus  et  au 
fonctionnement  des  cellules;  Yhydrogene  et  Yoxygene,  dont  Passo- 
ciation  forme  Peau,  soit  les  75  a  95  centiemes  du  poids  total  des 
plantes  vivantes;  le  carbone,  qui,  lie  aux  deux  precedents,  con- 
stitue  la  cellulose,  le  sucre,  les  graisses  et  les  autres  substances 
dites  hydrocarbonees;  Y  azote,  qui  entre  avec  les  precedents  dans 
la  composition  de  Palbumine,  du  gluten  et  des  matieres  prote- 
iques,  ainsi  que  le  soufre  et  quelquefois  le  phosphore.  Enfin,  le 
potassium,  le  calcium,  le  magnesium,  de  petites  quantites  de  fer. 

L'ensemble  de  ces  dix  elements,  de  ces  dix  corps  simples,  est 
absolutement  necessaire  au  developpement  normal  des  plantes. 
L' absence  d'un  seul  entraine  la  non-utilisation  des  autres  et 
P  arret  de  la  croissance. 

Si  Pon  dispose  convenablement  dans  un  vase  rempli  d'eau  pure 
une  graine  de  haricot,  de  mais,  d'avoine,  de  sarazin,  etc.,  on  assiste, 
a  la  germination:  une  petite  plante  apparait,  se  developpe  aux 
depens  de  Peau  et  des  substances  apportees  par  la  graine,  aux 
depens  aussi  de  Pacide  carbonique  cc  itenu  dans  P atmosphere, 
mais  ce  phenomene  de  vegetation  dure  seulement  quelques  jours; 
faute  d'autres  aliments,  la  jeune  plante  ne  tarde  pas  k  mourir. 

Au  contraire,  si  on  remplace  Peau  pure  par  une  solution  ren- 
fermant,  a  Petat  de  sels,  de  Pazote,  du  soufre,  du  phosphore,  du 
potassium  du  calcium,  du  magnesium  et  un  peu  de  fer,  la  plante 
se  developpe  normalement,  elle  produit  des  fleurs  et  des  graines 
et,  lorsqu'on  sait  s'y  prendre,  la  recolte  ne  le  cede  en  rien  a  celles 
que  Pon  obtient  en  pleine  terre  dans  les  conditions  ordinaries. 

L' experience  recommencee  encore  mais  en  supprimant  de  la 
solution  nutritive  Pun  quelconque  des  elements  dont  l'ensemble 
avait  produit  un  si  beau  resultat,  donne  des  recoltes  miserables, 
analogues  k  celles  de  Peau  pure. 

D'autre  part,  si  on  fait,  Panalyse  complete  d'un  vegetal  et 
qu'on  additionne  les  poids  de  chacun  des  elements  trouves,  on 
obtiente,  en  tenant  compte  de  tous  ceux  enumeres  plus  haut, 
un  chiffre  voisin  de  99,9%  du  poids  total. 

De  sorte  que,  k  environ  un  millieme  pres,  les  plantes  sont  con- 
stitutes par  la  reunion  de  six  metalloides  et  de  quatre  metaux, 
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que  ces  metalloides  et  ces  metaux  suffisent  a  former,  par  leurs 
multiples  combinaisons,  les  enormes  quantites  de  sucre,  d' ami- 
don,  de  cellulose,  d'huile,  etc.,  que  Tindustrie  separe  ou  trans- 
forme,  de  toutes  les  substances  aussi  que  l'homme  et  les  animaux 
tirent  du  regne  vegetal  pour  les  besoins  de  leur  alimentation 
journaliere. 

Ces  notions,  malgre*  leur  simplicite,  sont  fondamentales  pour 
1'Agriculture.  II  est  bien  evident,  en  effet,  que  Ton  doit  assurer 
a  la  plante  la  provision  de  chacun  des  elements  qui  lui  sont  neces- 
saires  si  Ton  veut  obtenir  de  belles  recoltes. 

Comme  dans  les  experiences  de  tout  a  Theure,  il  n'y  a  pus,  en 
grande  culture,  a  se  preoccuper  du  carbone,  que  la  plante  trouve 
toujours  dans  1' atmosphere  en  quantite  superieure  a  tous  ses  be- 
soins. Pourvu  que  le  sol  regoive  une  proportion  d'eau  suffi- 
sante,  sous  forme  de  pluie  ou  par  irrigation,  il  reste  seulement  a 
compter  avec  les  autres  elements.  Encore,  dans  la  plupart  des 
cas,  la  terre  est  elle  si  riche  en  composes  du  calcium,  du  magnesium, 
du  fer,  du  soufre,  que  Pagriculteur  n'a  plus  a  subvenir  qu'au 
manque  de  potassium,  d'azote  et  de  phosphore.  C'est  ce  qu'il 
fait  a  Paide  des  engrais.  En  ajoutant  des  quantites  convenables  de 
nitrates,  de  phophates,  de  sels  ammoniacaux  et  potassiques,  il 
complete  Y appro visionnement  alimentaire  du  sol  et  permet  a  la 
plante  de  prelever  en  proportions  utiles  tous  les  materiaux  de 
sa  construction. 

Ce  sont  surtout  les  recherches  de  Duhamel,  de  de  Saussure,  de 
Sachs,  de  Boussingault,  de  Liebig,  de  Georges  Ville,  qui  nous  ont 
fait  connaitre  cette  theorie  des  engrais  dont  la  grande  valeur 
pratique  est  confirmee  aujourd'hui  par  tous  les  agronomes. 

Aussi  evidente  et  aussi  f£conde  qu'elle  soit,  cette  theorie  ne 
tient  pas  compte,  principalement  dans  son  application  usuelle, 
de  tous  les  resultats  obtenus  dans  l'etude  de  la  composition  des 
vegetaux;  elle  neglige  ceux  qui,  ajoutes  aux  99,9%  d'elements 
deja  considered,  permettraient  d'atteindre  le  total  de  100%  d'une 
analyse  parfaite. 

De  quels  corps  est  formee  cette  minime  fraction  qu'il  nous 
faut  maintenant  examiner?    Tout  d'abord,  comme  on  l'a  tres 
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souvent  v6rifie,  de  silicium,  de  chlore  de  sodium,  de  manganese 
et  d'aluminium.  C'est  vous  dire  qu'il  y  a  dans  les  plantes  tres 
peu  de  ehacun  de  ces  corps  simples,  souvent  moins  d'un  1/10.000 
et  meme  d'un  1/100.000.  Les  veg^taux  qui  croissent  au  bord 
de  la  mer  et  a  plus  forte  raison  dans  celle-ci,  comme  les  Fucus  et 
d'autres  algues,  renferment  beaucoup  plus  de  chlore  et  de  sodium 
que  les  autres;  les  gramin£es,  les  cyperac6es,  les  equisetac^es, 
sont  relativement  riches  en  silicium;  on  peut  aussi  trouver  des 
especes  contenant  plus  que  des  traces  de  manganese  ou  d'aiu- 
minium. Mais  ce  sont  la  des  exceptions  qui  n'empechent  pas  de 
considerer  comme  tres  general  le  fait  que  les  plantes  contiennent 
seulement  des  proportions  tres  petites  de  ehacun  des  cinq  nou- 
veaux  Elements  dont  je  viens  de  vous  donner  les  noms. 

Le  silicium,  le  chlore,  le  sodium,  le  manganese  et  1' aluminium 
sont  en  si  petites  proportions  qu'il  a  6te  tres  difficile  jusqu'ici  de 
se  former  une  opinion  quant  a  leur  valeur  nutritive.  La  plu- 
part  des  phytophysiologistes  doutent  de  leur  role,  certains  le 
nient  d'une  maniere  formelle.  lis  supposent,  pour  expliquer  la 
presence  de  ces  elements  chez  les  plantes,  que  les  racines  sont 
capables  d' absorber  indiferemment  touts  les  substances  solubles 
contenues  dans  les  milieux  ou  elles  se  developpent. 

Arrivee  deja  au  nombre  de  15,  la  liste  des  metalloides  et  des 
me*taux  rencontres  chez  les  plantes  est-elle  complete?  Loin  de  la, 
elle  ne  represente  que  la  moitie  environ  de  tous  les  corps  simples 
que  les  methodes  d'analyse,  chaque  jour  plus  perfectionnees, 
ont  fini  par  porter  a  notre  connaissance. 

Uiode  et  le  brome,  reconnus  d'abord  dans  les  plantes  marines, 
mais  dont  il  y  a  aussi,  d'apres  Chatin  et  surtout  Bourcet,  des 
traces  dans  toutes  les  autres.  Le  fluor,  que  Salm  Horstmar  a 
signale  dans  Forge  et  dans  le  pois.  U  arsenic  trouve*  re'eemment 
dans  quelques  algues  marines  par  Tassilly  et  Leroide.  Le  bore, 
reconnu  notamment  dans  le  vin,  ou  on  le  croyait  alors  d'origine 
frauduleuse.  Et  parmi  les  m£taux,  le  rubidium  et  le  coesium, 
signales  par  Grandeau  dans  la  betterave,  le  lithium,  decouvert 
par  Bunzen  et  Kirchhoff  dans  plusieurs  vegetaux  des  environs  de 
Heidelberg;  le  strontium,  rencontre*  par  Forchammer  dans  le 
Fucus  vesiculosus;  le  baryum,  mis  en  evidence  par  Scheele  dans 

4 


34       Eighth  International  Congress  of  Applied  Chemistry  [vol. 


les  cendres  de  divers  arbres  et  arbrisseaux,  aussitot  apres  sa 
decouverte  dans  la  magnesie  noire;  le  zinc,  que  Ton  a  d'abord 
trouve  dans  les  plantes  des  terrains  calaminaires;  le  cuivre,  freque- 
ment  reeonnu  par  Vauquelin,  Sarzeau,  Guerithault  et  d'autres 
encore;  le  cobalt,  trouve  dans  la  zostere  marine  et  meme  Y argent, 
dans  les  fucus,  d'apres  Malaguti,  Durocher  et  Sarzeau.  Enfin, 
le  vanadium  et  le  cerium,  signales,  il'y  a  deux  ou  trois  ans,  par 
Demarcais. 

C'est  a  dire  qu'aux  15  elements  deja  enumeres,  il  faut  en 
aj  outer  encore  16  autres,  ce  qui  nous  donne  une  liste  de  31 
elements  sur  les  80  et  quelques,  actuellement  connus. 

Ce  resultat  general  de  Y analyse  chimique  des  vegetaux  est 
vraiment  digne  de  fixer  Pattention.  S'il  est  exact,  en  effet,  que 
tous  ou  presque  tous  les  elements  decouverts  dans  les  plantes 
entrent  dans  la  constitution  de  leurs  tissus  ou  interviennent  dans 
leurs  echanges  nutritifs,  il  faut  admettre  que  les  vegetaux  pos- 
sedent  une  composition  beaucoup  plus  complexe  qu'on  pouvait 
d'abord  Pimaginer.  Or,  plus  cette  composition  est  complexe, 
plus  augmente  1'epaisseur  du  voile  qui  nous  cache  Torigine  du 
monde  vegetal,  plus  deviennent  nombreuses  les  difficultes  qui 
entourent  la  solution  d'une  foule  de  problemes  relatifs  a  la  phy- 
siologie  des  plantes. 

Mais  procedons  systematiquement  et  n'anticipons  pas  sur  les 
faits.  Voyons,  avant  d'aller  plus  loin,  si  des  elements  comme 
raluminium,  le  manganese,  le  zinc,  le  bore,  le  silicium,  etc., 
dont  la  proportion  est  si  petite  qu'elle  a  passee  longtemps  inaper- 
cue,  peuvent  etre  des  elements  physiologiques,  c'est-a-dire 
necessaires  a  la  croissance  de  la  plante,  et  non  pas  comme  on 
Fa  soutenu,  des  corps  etrangers,  introduits  par  un  simple  phe- 
nomene  d'osmose  a  travers  les  racines. 

Pour  cela,  prenons  comme  exemple  le  cas  du  manganese,  le 
mieux  etudie  et  le  plus  demonstratif. 

Le  manganese  parait  exister  chez  tous  les  vegetaux.  Observe 
d6ja  par  Scheele  dans  les  cendres  du  cumin  sauvage  et  dans  celles 
du  bois,  il  a  ete  reeonnu  ou  dose*  depuis  dans  une  foule  de  graines, 
de  racines,  de  feuilles  ou  de  plantes  entieres.    Sa  proportion  varie 
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beaucoup  suivant  les  especes  et  suivant  les  organes;  elle  est,  en 
tous  cas,  fort  petite,  souvent  inferieure  au  1/100.000  et  meme 
au  1/1.000.000.  C'est  done  bien  un  element  qui,  s'il  est  neces- 
saire  au  fonctionnement  physiologique  de  la  plante,  peut  etre 
considere  comme  le  type  de  ceux  dont  nous  recherchons  la  valeur. 

Tres  frappe  par  la  presence  du  manganese  dans  les  plantes, 
Sachs  avait  essaye,  vers  1860,  a  Paide  de  la  methode  de  culture 
en  solutions  salines,  si  ce  metal  etait  de  quelque  utilite  pour  les 
plantes  superieures;  il  n'en  avait  pas  trouvee.  Plus  tard,  en 
1870,  Raulin  avait  examine'  la  meme  question  a  propos  d'une 
moisissure  aujourd'hui  bien  connue  des  physiologistes,  V Asper- 
gillus niger;  il  n'avait  pas  ete  plus  heureux. 

Ces  insucces,  obtenus  par  deux  experimentateurs  tres  habiles, 
ne  suffisent  pas  a  faire  rejeter  d'une  maniere  definitive  la  valeur 
fonctionnelle  du  manganese. 

Presque  tous  les  sels,  meme  les  plus  purs  fournis  par  le  com- 
merce, renferment  des  traces  de  manganese.  II  en  resulte  que 
Sachs  et  Raulin  introduisaient,  sans  le  savoir,  du  manganese 
das  tous  leurs  milieux  de  culture. 

D' autre  part,  comme  toutes  les  plantes,  si  elles  utilisent  ce 
metal,  ne  le  font  qu'a  I'etat  de  traces,  il  est  possible  qu'elles  en 
aient  trouve"  assez  dans  les  milieux  temoins,  prepares  par  Sachs 
et  par  Raulin,  pour  qu'une  addition  volontaire  soit  alors  rest6 
sans  efTet  appreciable. 

Ainsi,  la  methode  des  cultures  s'est  montree  tout  aussi  incap- 
able que  la  methode  chimique  a  nous  faire  savoir  si  le  manganese 
est  de  quelque  utilite  pour  la  plante. 

Heureusement,  une  serie  de  recherches,  n'ayant  d'ailleurs  a 
Torigine  aucun  rapport  avec  la  question  qui  nous  occupe,  est 
venue  apporter  a  celle-ci  un  argument  decisif . 

Tout  le  monde  connait  les  admirables  bibelots  de  laque  dus  a 
la  patience  et  au  talent  des  artistes  japonais.  Ces  bibelots,  com- 
me le  magnifique  vernis  utilise  presque  partout  en  Extreme- 
Orient  pour  recouvrir  de  petits  meubles,  des  plateux,  des  boites 
et  une  foule  de  menus  objets,  sont  prepares  avec  une  especes  de 
lait  d'origine  vegetale.  Ce  lait,  ou  latex,  s'ecoule  lorsqu'on 
pratique  des  incisions  a  travers  Tecorce  de  differentes  especes 
d'arbres  appartenant  du  genre  Rhus.    II  est  d'un  blanc  un  peu 
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jaunatre  et  possede  la  propriete  curieuse  de  se  colorer  au  contact 
de  Fair,  en  brun,  puis  en  noir  d'ebene;  en  meme  temps,  il  se  trans- 
forme  en  une  substance  tres  resistante  aux  reactifs  et  susceptible 
d'un  beau  poli. 

Ce  phenomene  est  du  a  F  oxidation  du  latex  sous  Finfluence  d'un 
principe  special,  facile  a  extraire,  que  j'ai  etudie*  sous  le  nom  de 
laccase. 

Or,  la  laccase  n'est  pas  seulement  presente  dans  le  latex  de 
Farbre  a  laque,  elle  est  pour  ainsi  dire  universellement  repandue 
chez  les  vegetaux  ou  elle  joue  le  role  capital  d' intermediate  entre 
Foxygene,  contenu  dans  Fatmosphere,  et  diverses  substances 
organiques,  renfermees  dans  les  cellules. 

Je  puis  vous  montrer  par  quelques  experiences  d'abord  le  puo- 
voir  oxydant  de  la  laccase,  puis  F existence  de  ce  principe  imme- 
diat  dans  les  plantes. 

Chacun  des  petits  appareils  que  voici  est  essentiellement  con- 
stitue  par  deux  tubes  de  verre  soud£s  Fun  a  Fautre.  Dans  le 
petit,  on  met  quelques  gouttes  de  solution  de  laccase,  dans  le 
grand,  un  certain  volume  de  solution  ou  d'emulsion  du  corps  a 
oxj^der.  L'appareil  etant  garni,  on  y  fait  le  vide  avec  une  trompe 
a  mercure,  de  facon  a  n'y  laisser  aucune  trace  d'air,  puis  on  le 
ferme  a  la  lampe. 

Vient-on  maintenant  a  retourner  Fappareil,  le  contenu  de  cha- 
cun des  tubes  s'ecoule  et  se  melange  a  Fautre;  mais,  comme  il 
n'y  a  pas  d'air,  il  ne  se  produit  aucune  transformation  chimique. 

Des,  au  contraire,  qu'on  laisse  penetrer  Fair  en  brisant  la  pointe 
de  Fappareil,  la  reaction  commence  et  le  corps  oxydable  se  colore 
peu  a  peu.  Si  Fon  a  pris  le  laccol,  retire  du  latex  de  Farbre  a 
laque  ou  il  accompagne  la  laccase,  il  y  a  coloration  brune,  puis 
noire. 

Avec  le  tanin  des  marrons  d'Inde,  des  pommes,  etc.,  la  colora- 
tion est  rouge  brun. 

La  resine  de  bois  de  gayac  devient  d'un  beau  bleu,  et  ainsi  de 
suite,  selon  la  nature  de  la  matiere  organique  oxydable. 

On  peut,  en  se  servant  d'une  solution  alcoolique  de  resine  de 
gayac,  demontrer  tres  facilement,  d'une  maniere  directe,  Fexist- 
ence  de  la  laccase  dans  les  tissus  vegetaux,  a  condition  que  ceux- 
ci  ne  soient  pas  trop  colores. 
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Je  verse  quelques  gouttes  de  solution  de  gayac  sur  la  section 
d'une  pomme  de  terre,  d'un  champignon,  d'une  pomme;  vous 
allez  voir  apparaitre  lentement  aux  endroits  ou  il  y  a  de  la  laccase, 
une  coloration  bieue  caracteristique. 

Lorsque  le  tissu  vegetal  est  colore,  comme  celui  des  feuilles, 
on  ne  peut  eVidemment  employer  le  proc^de  simple  que  je  viens  de 
vous  montrer.  II  faut  recourir  a  la  methode  gen6rale,  c'est-a- 
dire,  a  P  extraction  de  principe  oxydant. 

Voici  maintenant  comment  la  connaissance  de  la  laccase  et  de 
son  importance  physiologique  se  r attache  au  sujet  de  notre 
Conference. 

En  poursuivant  Petude  du  principe  oxydant  de  Parbre  a  laque, 
j'ai  trouve  qu'il  etait  dti  a  la  combinaison  d'une  matiere  organique 
particuliere,  jouant  le  role  d'un  acide  tres  faible,  avec  une  petite 
quantite  de  manganese,  la  quantite  de  metal  contenue  dans 
une  preparation  de  laccase  retiree  de  Parbre  a  laque  du  Tonkin, 
etait  de  0,12%. 

Cette  petite  quantite  de  metal  est  indispensable  au  fonctionne- 
ment  chimique  de  la  laccase.  Si  on  lui  enleve,  elle  perd  la 
propriete  d'agir  comme  fixatrice  d'oxygene. 

II  faut  d'ailleurs  remarquer  que  tous  les  sels  manganeux  jouis- 
sent,  a  un  degre  plus  ou  moins  grand,  du  caractere  essentiel  de 
la  laccase.  Le  tableau  numero  I  montre  que  pour  differents  sels 
la  puissance  oxydante  augmente  en  sens  inverse  de  la  force  de 
Pacide  auquel  le  metal  est  combine.  Ainsi  plus  Pacide  est  faible, 
plus  le  pouvoir  oydasique  est  grand  et  Pon  comprend  ainsi 
que  la  laccase  soit  parmi  les  combinaisons  les  plus  actives. 

II  est  facile  d'imaginer  par  quelle  serie  de  reactions  une  quan- 
tite indefinie  d'oxygene  est  fixee  sous  Pinfluence  de  la  laccase  ou 
d'un  sel  quelconque  de  manganese. 

La  combinaison  manganeuse,  que  nous  pouvons  representer 
schematiquement  par  la  formule: 
RMn 

est  d'abord  hydrolys£e,  du  moins  en  partie,  par  Peau  dans  laquelle 
elle  est  dissoute.  II  en  resulte  un  melange  d'acide  libre  et  de 
protoxyde  de  manganese 

(1)  *  RMn+H20  =  RH2+MnO 
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Le  protoxyde  de  manganese  est  une  combinaison  tres  oxydable. 
Au  contact  de  Fair,  il  se  transforme  en  bioxyde.  Cette  propriety 
est  meme  la  base  du  procede  Weldon  pour  la  regeneration  indus- 
trielle  du  bioxyde  servant  a  preparer  le  chlore.  Pendant  cette 
oxydation: 

(2)  MnO+02  =  Mn02+0 

la  molecule  d'oxygene  est  scindee  en  deux  atomes,  atomes  non 
satures,  et  par  consequent,  plus  actifs;  Fun  d'eux  est  necessaire- 
ment  fixe  par  une  molecule  de  protoxyde  de  manganese  mais 
F  autre  peut  se  fixer  soit  sur  une  seconde  molecule  de  MnO,  soit 
sur  autre  corps  oxydable,  comme  celui  du  latex  de  Farbre  a 
laque,  ou  bien  encore  sur  la  resine  de  gayac,  Fhydroquinone,  etc., 
qui  seuls,  resisteraient  au  contact  de  Foxygene  moleculaire. 

Cette  phase  reactionnelle  etant  atteinte,  on  se  trouve  en  pres- 
ence d'acide  libre,  de  bioxyde  de  manganese  et  d'un  exces  de 
corps  oxydable. 

Grace  a  ce  dernier,  dont  la  chaleur  d'oxydation  s'ajoute  a 
celle  de  formation  du  sel  manganeux,  il  y  a  reaction  entre  Facide 
et  le  bioxyde : 

(3)  RH2 + Mn02  =  RMn + H20 + O 

L'atome  d'oxygene  libere  se  fixe  sur  une  nouvelle  molecule  du 
corps  oxydable  et  la  combinaison  manganeuse  primitive  est 
reg£n£ree. 

II  suit  de  la  qu'un  poids  determine,  meme  tres  petit  de  compose 
manganeux,  peut  oxyder,  aux  depens  de  Foxygene  atmospherique, 
un  poids  illimite  de  corps  oxydable.  L/ exactitude  de  cette  inter- 
pretation a  d'ailleurs  ete  demontree  par  F experience. 

Tableau  No.  I. 

Pouvoir  Oxydant  des  Sels  de  Manganese. 

(vis-a-vis  de  Fhydroquinone) 
En  agitant  pendant  20  heures,  a  la  temperature  de  +14  —  15°, 
dans  un  ballon  de  250  cc.  de  capacite,  une  solution  de: 
Hydroquinone  1  gr. 

Eau  distillee  100  cc. 

Manganese  (sous  forme  de  sel)       100  mgr. 
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les  volumes  suivants  d'oxygene  sont  absorbes: 


A  vpp 

Pazotate  de  manganese 

1 

pp  4- 

le  sulfate 

1. 

6 

le  chlorure 

1, 

8 

le  formiate 

7, 

4 

le  benzoate 

15, 

3 

l'acetate 

15, 

7 

le  salicylate 

16, 

3 

le  lactate 

17, 

6 

le  gluconate 

21, 

6  0) 

le  succinate 

22, 

1 

Tableau  No.  II 
Influence  du  Manganese  sur  la  Culture  de  V Aspergillus  Niger 
(Gab.  Bertrand  et  Javillier) 


Cultures  en  matras  de  2  litres. 

Volume  du  liquide  nutritif:  250  cent.  cub. 

Temperature: +32°. 


Duree:  4  jours. 

Quantity  de 
manganese 
introduites 

Dilutions 
du 

manganese 

Poids 

sees 
des  recoltes 

Quantit6s  de 
manganese 
fixees. 

0  (temoin) 

1 

gr.  331 

0  mgr.  001 

0  mgr.  5 

1/500.000 

1 

490 

0  030 

1  mgr. 

1/250.000 

1 

635 

0  036 

2  mgr.  5 

1/100.000 

1 

700 

0  056 

10  mgr. 

1/25.000 

2 

190 

0  106 

25  mgr. 

1/10.000 

2 

380 

0  190 

100  mgr. 

1/2.500 

2 

700 

0  700 

500  mgr. 

1/  500 

2 

765 

4  000 

1250  mgr. 

1/  200 

3 

510 

10  000 

2500  mgr. 

1/  100 

3 

390 

22  000 

Des  cristaux  de  quihydrone  apparaissent  apres  2  hemes. 
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Tableau  III 
Influence  du  Manganese  sur  la  Culture  de  VAvoine. 
(Gab.  Bertrand  et  Thomassin) 

Surface  de  chaque  parcelle:  20.000  metres  carres. 

Nature  du  sol:  argileux,  tres  faiblement  calcaire.  Contient 
0,024%  de  manganese  soluble  dans  Facide  acetique  au  centieme 
bouillant  et  0,033%  de  manganese  soluble  seulement  dans  l'acide 
chlorhydrique  concentre  chaud. 

Engrais  ajoutes  par  hectare:  1°,  a  chaque  parcelle,  200  kg.  de 
superphosphate  mineral  a  15%  environ  de  P205  et  75  kg.  de  sulfate 
d'ammoniaque  a  20,5  d'azote. 

id.  2°,  a  la  parcelle  en  experience,  50  kg.  de 

sulfate  de  manganese  a  31,58%  de  Mn. 


Sans 

Avec 

manganese 

manganese 

Poids  total  de  la  recolte 

1.290  kg. 

1.580  kg. 

—  a  l'hectare 

6.450  - 

7.900  - 

Poids  apres  battage: 

Poids  du  grain 

518  kg. 

608  kg. 

—    a  l'hectare 

2.590  - 

3.040  - 

—    de  la  paille  et  des  balles 

768  - 

968  - 

—    a  l'hectare 

3.840  - 

4.840  - 

Analyse  du  grain: 

Poids  de  Thectolitre 

44  kg. 

46  kg. 

Eaua+110° 

17,48% 

16,85% 

Cendres 

2,82% 

2,88% 

Manganese 

0,000.004%  0,000.004% 

Azote  total 

1,61% 

1,58% 

Differences  en  faveur  du  manganese. 

Pour  Pensemble  de  la  recolte 

22,5% 

Soit  pour  le  grain 

17,4 

—    —   la  paille 

26,0 

Ainsi,  d'une  part,  les  v£g6taux 

qui  ne  pouvent 

se  passer 

d'oxygene  pour  accomplir  certaines  transformations  chimiques, 

utilisent  la  laccase  comme  interm£diaire  dans  ces  transformations; 
d'autre  part,  la  laccase  est  une  combinaison  de  manganese.  Les 
vegetaux  ont  done  besoin  de  manganese. 
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De  plus  comme  une  quantite,  meme  tr&s  petite  du  metal, 
suffit  a  fixer  des  quantites  pour  ainsi  dire  indefinies  d'oxygene,  on 
peut  admettre  que  les  vegetaux  n'ont  besoin  pour  leur  fonctionne- 
ment  normal  que  aVune  proportion  tres  petite  de  manganese. 

II  est  possible  de  demontrer,  d'une  maniere  directe,  Pexactitude 
de  cette  conclusion. 

En  se  servant  de  sels  purifies  par  des  methodes  sp^ciales,  d'eau 
tres  pure,  et  en  operant  dans  des  vases  en  quartz  f  ondu,  on  prepare 
une  solution  nutritive  pour  ainsi  dire  rigoureusement  exempte  de 
manganese. 

Si  on  introduit  alors  dans  cette  solution  des  semences  dela  petite 
plante  dont  je  vous  ai  parle  tout  a  l'heure,  de  Y Aspergillus  niger, 
il  y  a  germination  et  developpement,  mais  on  n'obtient  qu'une 
tres  mince  recolte.  Par  exemple,  si  on  opere  avec  un  quart  de 
litre  environ,  2  gr.  \  a  3  gr.  Mais  si  on  recommence  la  culture 
en  ajoutant  a  la  solution  nutritive  0  gr.  000.0025  de  manganese, 
la  plante  croit  d'une  maniere  si  vigoureuse  quelle  atteint  aise- 
ment  le  poids  de  11a  12  gr.  Une  quantite  10  fois  et  meme  100 
fois  plus  petite  de  manganese  donne  encore  des  augmentations 
de  recolte  tres  appreciables. 

Voila  done  £tablie,  par  des  voies  differentes,  l'utilite*  pour  le 
vegetal,  d'un  element  dont  la  proportion  est  si  petite  qu'il  pou- 
vait  nous  sembler  tout  d'abord  accidentel  et  sans  aucune  valeur 
physiologique. 

L'etat  de  nos  connaissances  n'est  pas  aussi  avance*  en  ce  qui 
concerne  les  metalloides  et  les  metaux  qui,  en  tres  petites  pro- 
portions, accompagnent  le  manganese.  Nous  n'avons  guere  de 
notions  un  peu  Vendues  et  bien  solides  que  pour  le  zinc  et  pour 
le  bore. 

Comme  vous  le  savez,  Raulin  a  decouvert,  en  poursuivant  des 
recherches  devenues  classiques,  qu'une  minime  proportion  de 
zinc,  environ  1/100.000  du  milieu  de  culture,  est  necessaire  a  la 
production  de  belles  r^coltes  d' Aspergillus.  On  a  dans  la  suite, 
explique"  ce  resultat  en  admettant  que  le  sel  de  zinc  agit 
d'une  maniere  indirecte  en  detruisant  les  microbes  qui  peuvent 
envahir  le  milieu  et  nuire  au  developpement  de  la  plante. 
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Un  de  mes  collaborateurs,  Javillier,  a  donne  la  preuve  que  cette 
interpretation  est  erronee,  que  le  zinc  fait  partie  de  la  composi- 
tion de  Y  Aspergillus  et  agit  sur  sa  croissance  a  la  facon  du  man- 
ganese. II  a  montre,  de  plus,  que  le  zinc  se  rencontre  parmi  les 
elements  habituels  des  vegetaux  et  il  a  pu  le  doser  dans  un  grand 
nombre  d'especes  tres  differentes. 

Un  autre  de.mes  collaborateurs,  Agulhon,  s'est  livre  a  une 
enquete  analogue  au  sujet  du  bore.  II  a  reussi  a  reconnaitre 
et  meme  a  doser  ce  metalloide  dans  toutes  les  plantes  qu'il  a 
examinees. 

D'autres  recherches  sont  en  cours,  elles  permettront  de  dis- 
tinguer  peu  a  peu  les  elements  dont  l'existence  est  normale,  de 
connaitre  ensuite  la  part  prise  par  chacun  d'eux  dans  les  pheno- 
menes  nutritifs  de  la  plante.  II  faudra,  cela  est  certain,  beau- 
coup  de  travail  et  de  temps  pour  remplir  ce  programme  de  recher- 
ches, mais,  deja,  nous  pouvons  considerer  comme  resolue  la 
question  fondamentale  qui  est  le  noeud  meme  de  cette  conference, 
a  savoir  que  des  metallo'ides  et  des  metaux,  presents  dans  le  corps 
de  la  plante  en  proportions  infimes,  peuvent  cependant  etre  des 
elements  physiologigues,  aussi  necessaires  au  metabolisme  general 
que  le  carbone  et  V azote. 

Ces  metalloides  et  ces  metaux,  trop  peu  abondants  pour  entrer 
dans  la  composition  des  appareils  de  soutien  ou  des  substances 
de  reserve,  ne  peuvent  avoir,  comme  le  manganese,  qu'on  role 
d'intermediaire,  de  catalysateur,  dans  les  reactions  chimiques. 
II  faut  qu'ils  entrent  et  sortent  sans  cesse  des  cycles  de  transforma- 
tions utilises  par  la  cellule  dans  1' organisation  des  elements 
plastiques.  Leur  role  est,  jusqu'a  un  certain  point,  comparable 
a  celui  des  ferments  et  on  peut  les  appeler,  autant  pour  faire 
image  que  par  commodite,  des  infiniment  petits  chimiques. 

Nous  sommes,  des  lors,  en  droit  d'aborder  les  consequences 
qui  se  degagent  de  cette  importante  conclusion.  Limite  par  le 
temps,  guide  par  la  nature  de  notre  congres,  je  m'attacherai 
seulement  ici  a  Tune  d'elles:  c'est  Tapplication  du  manganese,  du 
bore  et  d'autres  infiniment  petits  chimiques  a  Y Agriculture. 

J'ai  deja  parle  de  cette  application  au  Ve  Congres  international 
de  Chimie,  tenu  a  Berlin  en  1903.  A  cette  epoque,  la  question 
6tait  tout  a  fait  dans  Tenfance;  depuis,  elle  a  grandi  quelque  peu, 
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des  experiences  nombreuses  ont  ete  faites,  en  differents  pays,  par 
beaucoup  de  savants  et  d'agronomes.  La  comparaison  des 
resultats  obtenus  est  interessante  et  Ton  peut  serieusement  pre- 
tendre  qu'en  bien  des  cas,  l'adjonction  du  manganese,  du  bore 
et  d'autres  engrais,  dits  catalytiques,  aux  engrais  ordinaires  est 
d'une  grande  importance  economique. 

On  n'a  pas  manque,  au  debut,  d'objecter  contre  l'emploi  agri- 
cole  du  manganese,  que  la  terre  renfermait  habituellement  des 
quantites  si  grandes  du  metal  qu'une  faible  addition  devait  rester 
sans  effet. 

A  cette  objection,  je  puis  repondre  tout  d'abord  que  la  quantite 
totale  de  manganese  trouvee  dans  le  sol  ne  doit  pas  entrer  seule 
en  ligne  de  compte;  une  grande  partie,  sinon  la  totalite  du  metal 
peut  exister  sous  des  formes:  silicates,  sesquioxide,  etc.,  difficile- 
ment  solubles  et  inassimilables.  L'adjonction  d'un  faible  poids  de 
sulfate  ou  meme  de  carbonate  de  manganese  suffit  alors  a  aug- 
menter,  dans  une  proportion  relativement  considerable,  le  stock 
de  metal  soluble  necessaire  au  developpement  de  la  plante. 

Ensuite,  comme  le  montre  Pexperience  du  tableau  II,  la  plante 
n'utilise  pas  la  totalite  du  manganese  disponible.  Elle  en  absorbe 
seulement  une  certaine  proportion,  d'autant  plus  petite  que  le 
stock  est  plus  grand.  II  est  done  bon  de  lui  en  offrir  beaucoup 
plus  qu'elle  n'en  peut  prendre. 

Inexperience  agricole  est  pleinement  d'accord  avec  cette  man- 
iere  de  voir.  II  ne  m'est  pas  possible,  comme  vous  le  comprenez, 
de  vous  donner  un  compte  rendu  d'etaibli  des  experiences  extreme- 
ment  nombreuses  que  j'ai  faites  ou  qui  sont  parvenues  a  ma  con- 
naissance  depuis  plus  d'une  dizaine  d'annees.  La  suivante,  con- 
signee dans  le  tableau  III,  est  parmi  les  plus  typiques.  Elle  a 
ete  repetee  a  plusieurs  reprises  avec  le  meme  succes  et  elle  vous 
donnera  une  tres  bonne  idee  de  ce  que  Ton  peut  obtenir  en  oper- 
ant dans  des  conditions  precises. 

En  comparant  les  chiffres  places  sous  vos  yeux,  vous  voyez 
qu'une  addition  de  sulfate  de  manganese,  correspondant  a  15 
kilog.  environ  de  metal  par  hectare,  a  fourni  une  augmentation 
de  450  kilogrammes  de  grains  et  de  1000  kilogrammes  de  paille, 
sans  compter  un  poids  notable  de  racines  qui  est  reste  dans  le  sol 
et  s'y  est  plus  tard  transforme  en  humus. 
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Ce  resultat  n'est  pas  le  moins  bon  mais  il  n'est  pas  non  plus  le 
meilleur.  A  cote"  d'autres  rare  faibles  ou  meme  mils,  on  a  signale 
des  augmentations  de  recolte  s'elevant  jusqu'a  40%.  De  telles 
variations  dependent,  comme  dans  le  cas  des  engrais  ordinaires, 
des  especes  vegetales  cultivees  et  surtout  de  la  nature  du  sol. 
Je  ne  puis  entre  ici  dans  le  detail,  mais,  en  resumant,  je  vous  dirai 
que  l'on  a  obtenu  des  resultats  favorables  dans  les  deux  tiers 
environ  des  experiences  entreprises. 

On  n'a  pas  seulement  a.pplique  le  manganese  comme  engrais 
catalytique.  Dans  mon  laboratoire,  Javillier,  Agulhon,  dont  je 
vous  ai  deja  cite  les  recherches,  ont  etudie,  au  meme  point  de  vue, 
le  zinc  et  le  bore.  En  Boheme,  Stoklasa  a  essaye  l'aluminium; 
au  Japon,  Loew  et  ses  eleves:  Aso,  Nagaoka,  Sawa,  Katayama, 
en  France,  Boulanger,  ont  meme  fait  des  experiences  avec  le 
fluor,  le  baryum,  le  cerium,  .etc.  De  la  s6rie  de  ces  resultats,  il 
semble  que  le  bore,  et  peut-etre  F  aluminium,  puissent  se  ranger 
pratiquement  a  cote  du  manganese. 

Voici,  tir6*e  parmi  beaucoup  d'autres,  une  experience  d'Agul- 
hon  avec  le  bore  et  le  mais  (Tableau  IV)  ainsi  qu'une  des  experi- 
ences de  Stoklasa  avec  raluminium  et  la  betterave  (tableau  V). 


Surface  de  chaque  parcelle:  2  metres  carres  et  demi. 

Nature  du  sol:  terre  de  jardin  en  jachere  depuis  plusieurs  ann^es. 

N ombre  des  pieds  par  parcelle:  24. 

Engrais  ajoute:  a  la  parcelle  N°  1,  rien, 

a  la  parcelle  N°  2,  28  kilog.,  soit  5  kilog.  de  bore, 
par  hectare, 

a  la  parcelle  N°  3,  56  kilog.,  soit  10  kilog.  de  bore, 
par  hectare. 
Recolte  en  fourrage  apres  7  semaines. 


Tableau  IV 


Influence  du  Bore  sur  la  Culture  du  Mais 
(Agulhon) 


Poids  frais 

Augmentations  de  poids  frais 
Poids  sees 

Augmentations  de  poids  sec 


3  kg.  835  5  kg.  985  6  kg.  190 
56%  61% 
445  gr.         670  gr.     620  gr. 

50%  39% 
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Composition: 

Eau  88,2%       88,9%  90,0% 

Matieres  seches  11,8%        11,1%  10,0% 

Cendres  %  de  mat.  seches  13,6%       13,0%  15,7% 

Bore  %  de  cendres  0,0241  0,0241  0,0274 

-    %  de  mat.  seches  0,0033  0,0032  0,0042 


Tableau  V 

Influence  de  V Aluminium  sur  la  Culture  de  la  Better ave 
(Stoklasa) 

Surface  de  chaque  parcelle:  5,000  metres  carres. 

Engrais  ajoutes  par  hectare:  1°,  a  chaque  parcelle,  50  kg.  de  P205, 
a  Fetat  de  superphosphate;  60  kg.  d'azote,  a  Fetat  de  nitrate  de 
sodium;  80  kg.  de  K20,  a  F£tat  de  chlorure  de  potassium. 

2°,  en  outre,  aux  parcelles  en  experience 
9  kg.  d'aluminium,  a  l'etat  de  sulfate. 


Poids  d' aluminium  a  Phect. 

0 

9kg. 

—     des  racines  —  — 

35.800 

36.100 

Augmentations 

300 

Poids  des  feuilles 

27.400 

27.500 

Sucre  %  de  racine 

17,3 

17,5 

—    total  a  Phect. 

6.193 

6.317 

Augm.  de  sucre  a  Phect. 

124 

—  —    —    %  de  temoin 

2,0 

Poids  d'aluminium  a  Phect. 

0 

9kg. 

—     des  racines  —  — 

36.200 

38.000 

Augmentations 

1.800 

Poids  des  feuilles 

18.400 

20.800 

Sucre  %  de  racine 

16,5 

16,7 

—     total  a  Phect. 

5.973 

6.346 

Augm.  de  sucre  a  Phect. 

373 

—    —    —     %  de  temoin 

6,2 

II  ne  faut  pas  oublier,  lorsqu'on  experimente  les  engrais  cata- 
lytiques,  d'operer  avec  un  peu  de  prudence,  car  ils  ont  une  grande 
activity  physiologique.    Si  on  en  ajoute  trop,  on  peut  obtenir, 
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comme  cela  s'est  vu  plusieurs  fois,  de  mauvais  r6sultats.  Un  tel 
effet,  deja  sensible  avec  le  bore,  peut  meme  devenir  rapidement 
dangereux  avec  le  zinc.  II  varie  d'ailleurs  beaucoup  avec  les 
especes,  vegetales  et  Ton  peut  voir,  dans  un  meme  sol,  le  mais  re- 
sister  beaucoup  plus  que  Tavoine  a  l'elevation  excessive  de  la 
dose  d'acide  borique. 

La  connaissance  du  role  des  infiniment  petits  chimiques,  meme 
envisagee  au  seul  point  de  vue  agricole,  touche  a  plusieurs  prob- 
lemes.  II  touche  tout  d'abord  a  celui  des  causes  de  la  fertilite 
des  sols.  Pour  apprecier  la  valeur  de  ceux-ci  il  va  falloir  tenir 
compte,  non-seulement  de  leur  richesse  en  azote,  en  phosphore 
et  en  potassium,  mais  aussi  en  d'autres  m6talloides  et  metaux 
et  nous  allons  ainsi  etre  conduits  a  l'adoption  de  methodes  d' ana- 
lyse dont  nous  n'avons  pas  encore  Phabitude. 

La  connaissance  du  role  des  infiniment  petits  chimiques  nous 
apporte  un  nouvel  argument  explicatif  de  la  necessite  des  rota- 
tions culturales.  Lorsque  certaines  plant es  s'ont  maintenues 
sans  discontinuite  sur  le  meme  sol,  il  arrive  souvent  que  le  poids 
des  recoltes  diminue  tres  vite  avec  les  annees  pour  devenir  parfois 
presque  nul  et,  cela,  malgre  des  additions  regulieres  de  fumier  et 
d'engrais  chimiques  destinees  a  compenser  les  pertes  d'humus, 
d' azote,  de  potassium  et  de  phosphore.  Au  contraire,  si  on 
etablit  des  rotations  c'est-a-dire  si  on  fait  alterner  la. culture  de 
ces  plantes  avec  celles  despeces  vegetales  tres  differentes,  par 
exemple,  la  betterave  avec  Tavoine  et  la  luzerne,  on  obtient 
chaque  fois  des  recoltes  normales. 

La  tendance  est  tres  forte  aujourd'hui  d'expliquer  ce  phen- 
omene  par  un  empoisonnement  du  sol  par  les  racines.  Selon 
cette  explication,  chaque  espece  produirait  des  substances  toxi- 
ques  particulieres,  comparables  a  Purine  et  aux  gaz  de  la  respira- 
tion humaine,  substances  dans  lesquelles  la  plante  production  ne 
pourrait  plus  continuer  a  vivre.  Ces  substances,  non  toxiques 
pour  une  autre  espece,  disparaitraient,  par  oxydation  ou  autre- 
ment,  dans  Pintervalle  de  la  rotation.  N'est-il  pas  aussi  prob- 
able d'admettre  qu'une  plante  peut  cesser  de  croitre  dans  un  sol 
lorsqu'elle  a  abaisse,  au-dessous  d'une  certaine  proportion,  la 
partie  assimilable  d'un  element  catalytique  dont  elle  a  un  besoin 
particulier.    En  admettant  cette  explication,  il  resterait  encore 
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assez  de  l'el^ment  considere"  sous  la  forme  assimilable  pour  une 
autre  espece  moins  exigeante  et  la  provision  primitive  pourrait 
alors  se  renouveler  pendant  la  rotation,  grace  aux  influences 
atmospheriques  et  aux  actions  microbiennes. 

L'examen  compare  de  ces  theories  n'a  pas  seulement  un  interet 
speculatif ;  il  a  aussi  une  valeur  pratique.  En  effet,  si  la  seconde 
theorie  est  la  bonne,  il  devra  suffir  de  determiner  la  nature  et  la 
proportion  de  Telement  ou  des  elements  catalytiques  speciaux 
a  chaque  culture,  puis  de  les  aj  outer  au  sol,  pour  rendre  a  celui-ci 
toute  sa  fertilite  et  se  delivrer,  si  on  y  trouve  profit,  de  la  neces- 
sity des  rotations  culturales. 

II  est  interessant  de  remarquer  que,  lorsqu'on  ajoute  une  sub- 
stance fertilisante  au  sol,  on  n'agit  pas  uniquement  sur  la  plante 
dont  on  veut  augmenter  la  recolte.  On  modifie  encore,  dans  un 
sens  ou  dans  l'autre,  la  nutrition  des  especes  microbiennes,  des 
champignons  et  de  tous  les  etres  microscopiques  qui  vivent  dans 
le  sol.  II  n'est  pas  impossible  qu'en  ajoutant  du  manganese 
par  exemple,  on  favorise  selectivement  certains  microbes  oxyd- 
ants  capables  de  former  des  nitrates  ou  de  detruire  les  toxines 
dont  je  vous  parlais  tout  a  Theure.  II  faut  sans  doute  rechercher, 
dans  la  richesse  relative  des  sols  en  certains  elements  catalytiques, 
les  causes  de  ^adaptation  des  especes  vegetales,  les  raisons  de  la 
facilite  plus  ou  moins  grande  que  possedent  les  sols  de  nourrir 
telle  plante  et  non  pas  telle  autre. 

Enfin,  la  notion  des  infiniment  petits  chimiques  peut-6tre  intro- 
duce j usque  dans  l'etude  de  la  Pathologie  vegetale.  L' Asper- 
gillus niger  et  les  moisissures  utilisent  des  doses  de  zinc  beaucoup 
plus  elevees  que  les  plantes  superieures.  Or,  il  a  paru,  dans  les 
recherches  de  Javillier,  que  le  froment,  Favoine,  etc.,  cultives 
dans  des  milieux  additionnes  de  zinc  et  qui,  sans  doute,  en  avaient 
absorbe  une  proposition  superieure  a  la  normale,  6taient  plus 
facilement  atteints  par  YErcesyphe  que  les  memes  plantes  venues 
dans  les  milieux  temoins  ou  il  ne  pouvait  y  avoir  que  des  traces 
du  metal.  Ainsi,  qu'il  s'agisse  de  parasitisme  ou  de  occupation 
du  sol,  le  conflit  des  especes  reste  sous  la  dependance  de  la  com- 
position chimique.  Et  notre  esprit  entrevoit  comment  des  varia- 
tions dans  le  rapport  de  certains  elements  dont  la  presence  exige 
les  methodes  les  plus  dedicates  de  la  physique  et  de  la  chimie 
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pour  etre  demontr^e,  peuvent  entrainer,  selon  les  cas,  la  pros- 
perite  ou  la  maladie  et  la  mort. 

U Agriculture  est  la  branche  de  Pactivite*  humaine  qui  aug- 
mente  le  plus  le  capital  d'£nergie  mondiale.  En  s'efforgant  d'ob- 
tenir  des  recoltes  abondant  de  cereales,  de  textiles,  de  sucre,  de 
fourrage,  etc.,  elle  favorise  la  captation  d'une  energie  qui  est 
e"trangere  au  globe  terrestre  et  qui  ne  coute  rien,  P£nergie  solaire, 
origine  de  toutes  les  autres  formes  d'energie  utilisees  par  I'homme. 

Perfectionner  PAgriculture,  forcer  le  sol  au  maximum  de  ren- 
dement,  c'est  done  abaisser  le  prix  des  aliments,  augmenter  les 
forces  humaines,  faciliter  Passer vissement  de  la  matiere  et  la 
liberation  de  Pintelligence. 

Dans  un  pays  ou  cette  grande  question  a  6t6  si  bien  comprise, 
il  m'e*tait  particulierement  agreable  d'evoquer,a  Poccasion  du  Con- 
gres  qui  vient  de  s'ouvrir,  une  application  de  la  Chimie  biologique 
a  PAgriculture.  Je  souhaite  que  la  notion  du  role  des  infiniment 
petits  chimiques  chez  lesplantes  que  je  viens  de  vous  presenter, 
fasse  faire  a  PAgriculture  quelques  progres. 

Sir  William  Ramsay,  in  moving  a  vote  of  thanks  to  M.  Ber- 
trand  alluded  to  the  fact  that  Liebig,  many  years  ago,  had  shown 
what  the  grass  food  of  plants  should  be;  and  the  world,  by  the  use 
of  artificial  manures  had  profited  by  his  advice.  To  put  the 
matter  familiarly,  the  beef,  mutton,  potatoes,  and  corn  had  been 
provided  for  plants.  But  none  of  us  likes  food  without  condi- 
ments; and  indeed,  M.  Armand  Gantier,  the  eminent  compatriot 
of  M.  Bertrand,  had  shown  in  reference  to  the  terrible  disease 
myxodama  that  the  animal  organism  must  be  supplied  with  small 
traces  of  iodine  and  arsenic,  else  it  suffers  in  health.  M.  Ber- 
trand explained,  in  his  lecture,  how  condiments  containing  mere 
traces  of  certain  elements  which  must  be  regarded  as  stimulants 
rather  than  as  foods  were  necessary  for  the  healthy  life  of  some 
plants,  and  pointed  the  way  for  improvements  in  agriculture 
which  cannot  fail  to  be  of  the  utmost  benefit  to  plant  culture, 
and  to  the  welfare  of  mankind. 

Professor  Charles  A.  Doremus  in  seconding  Sir  William  Ram- 
say's motion  said: 

"As  a  graduate  of  this  College  and  a  former  member  of  its 
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staff  it  gives  me  intense  pleasure  to  see  you  here.  This  fine  and 
spacious  Hall  was  designed,  in  part,  that  the  City  might  invite 
assemblages  like  this  Congress  to  meet  within  its  walls.  Such 
occasions  are  inspiring  to  the  community. 

"The  unexpected  is  still  happening  and  we  learn  from  the  dis- 
tinguished lecturer,  Professor  Bertrand,  of  the  influence  of  traces 
of  the  chemical  elements  on  the  growth  of  plants.  We  hope  that 
before  long  he  will  disclose  some  subtle  influence  promoting  not 
only  the  healthful  growth  of  the  human  body  but  also  our  intel- 
lectual development. 

"  It  gives  me  great  pleasure  to  second  Sir  William  Ramsay's  vote 
of  thanks." 

The  motion  was  carried  unanimously  amid  great  applause. 
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General  Lecture  of  Monday,  September  9,  1912 
Program  of  Organ  Recital 
Mr.  Mark  Andrews,  Organist 

1  Vision  Rheinberger 

2  Toccata  and  Fugue  in  D  minor  J.  S.  Bach 

3  Canzonetta  Mendelssohn 

4  Choral  and  Variations  (Sixth  Sonata)  Mendelssohn 

5  Evening  Star  Song  ^ 

6  Liebestod  >■  Wagner 

7  Ride  of  the  Valkyries  ) 


Address  of  Carl  Duisberg,  Elberfeld 

FORTSCHRITTE  UND  PROBLEME  DER  CHEMISCHEN 

INDUSTRIE 

Wohl  auf  keinem  Gebiete  menschlichen  Konnens  und  Wissens 
sind  durch  die  Verbindung  von  Wissenschaft  und  Technik  und  die 
dadurch  bedingten  wechselseitigen  Beziehungen  so  bedeutende 
Fortschritte  erzielt  worden,  wie  auf  dem  der  chernischen  Industrie, 
die  zwar  in  ihren  Anfangen  alt,  in  ihrer  grossztigigen  Ausgestal- 
tung  aber  ein  Kind  der  neuesten  Zeit  ist  und  sich  in  alien  Kultur- 
staaten  mehr  oder  weniger  kraftig  entwickelt  hat.  Die  Erfolge 
haben  diese  Industrie  so  kuhn  gemacht,  dass  sie  sich  zur  Losung 
jedes  Problems  fahig  halt,  wenn  ihr  nur  tuchtige,  wissenschaftlich 
und  technisch  geschulte  Manner  zur  Verfugung  stehen,  die  sich 
unter  Einsetzung  ihrer  ganzen  Kraft  mit  Ausdauer  und  Geduld 
der  gestellten  Aufgabe  zuwenden.  Das  haben  wir  gesehen — 
bei  der  Schwefelsaure  im  Kampf  des  neuen  Kontaktprozesses 
gegen  das  alte  Kammerverfahren, — bei  der  Soda  in  dem  Ringen 
des  Solvay-Prozesses  mit  dem  von  Leblanc,  — bei  der  Salpeter- 
saure  und  ihren  Salzen  durch  direkte  Oxydation  des  Stickstoffs 
der  Luft  mit  Hulfe  der  Hitze  des  elektrischen  Flammenbogens, — 
beim  Ammoniak  ebenfalls  aus  dem  Stickstoff  der  Luft,  auf  indi- 
rektem  Wege  liber  den  KalkstickstofT,  auf  direktem  Wege  durch 
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seine  Vereinigung  mit  Wasserstoff, — beim  Ersatz  des  Krapps 
durch  das  ktinstliche  Alizarin, — des  nattirlichen  Indigos  durch 
den  kiinstlichen  Indigo — und  bei  zahlreichen  anderen  Prozessen 
der  Farbstoff  -  der  Riechstoff  -  und  der  pharmazeutischen  In- 
dustrie. 

Wenn  ich  es  heute  unternehme,  in  der  kurzen  Frist  von  einer 
Stunde  und  vor  einem  Publikum,  das  nicht  nur  aus  Fachgenossen, 
sondern  auch  aus  Laien  besteht,  liber  die  neuesten  Fortschritte 
zu  berichten,  die  wir  in  der  chemischen  Industrie  erzielt  haben, 
und  von  den  Problemen  zu  erzahlen,  die  uns  gegenwartig  beschaf- 
tigen,  so  miissen  wir  uns  weitgehendste  Beschrankung  auferlegen, 
sowohl  in  der  Auswahl  des  Stoffes  wie  in  der  Art  der  Behandlung. 
Wir  konnen  dabei  nur  eine  Auslese  aus  den  wichtigsten  Kapiteln 
unserer  Industrie  halten  und  miissen  von  vornherein  auf  eine 
Vertiefung  in  chemischer  oder  technischer  Richtung  Verzicht 
leisten.  Was  wir  aber,  wegen  mangelnder  Zeit,  nicht  sagen 
konnen,  das  soil  das  hier  aufgestellte  reiche  Demonstrations- 
material  an  Tafeln,  Produkten  and  Stoffen  aller  Art  erlautern. 
Was  sich  wiederum  weder  sagen,  noch  in  dieser  Weise  demon- 
strieren  lasst,  das  mogen  Ihnen  einige  Lichtbilder  zeigen.  Haben 
Sie  die  notige  Geduld,  so  fuhre  ich  Ihnen  zum  Schlusse  eine  der 
neuesten  Fabrikationsstatten  der  deutschen  chemischen  Industrie 
am  Rhein  mit  alien  ihren  technischen  und  besonders  auch  sozialen 
Einrichtungen  vor. 

So  lade  ich  Sie  mit  dem  Motto  aus  dem  Faust:  "  Wer  vieles 
bringt  wird  manchem  etwas  bringen,"  ein,  mit  mir  gleichsam  in 
einem  Luftschiff  iiber  die  Gefilde  der  chemischen  Industrie 
hinweg  zu  fliegen  und  aus  der  Vogelperspektive  auf  ihre  neuesten 
Leistungen  herab  zu  schauen.  Dabei  wollen  wir  in  Schleifen- 
fahrten  bald  das  eine,  bald  das  andere  Gebiet,  das  unser  Interesse 
am  meisten  in  Anspruch  nimmt,  etwas  naher  betrachten. 

Krafterzeugung 

Die  wichtigste  Frage  fur  jede  Industrie,  die  Krafterzeugung, 
die  besonders  bei  der  Synthese  der  Salpetersaure  und  des  Ammo- 
niaks  von  ausschlaggebender  Bedeutung  ist,  wird  jetzt  von  der 
vervollkommensten  Wasserbaukunst  und  der  Entwickelung  der 
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Turbinen  beherrscht.  Die  elektrische  Kraftubertragtmg  macht 
nicht  nur  die  Wasserkrafte  in  weiteren  Bezirken  nutzbar,  son- 
dern  gestattet  auch,  statt  des  Brennmaterialtransportes  die 
am  Ort  der  Kohlen-  oder  Torf-Lager  erzeugte  Energie  auf  be- 
stimmte  Entfernungen  hin  fortzufuhren.  Erst  seit  kurzem 
haben  wir  die  Prinzipien  der  Wasserturbine  auf  die  Dampfturbine 
iibertragen  gelernt.  Aber  der  Fortschritt  in  der  Energieaus- 
nutzung,  den  uns  diese  veranderte  Konstruktion  gegeniiber  der 
von  Watt  vor  ca.  150  Jahren  sinnreich  erdachten  Kolbenmaschine 
gab,  wird  schon  wieder  iibertroffen  von  Benzin-,  Petroleum- 
oder  Oel-Motoren  und  vor  allem  von  den  sicher  arbeitenden 
Grossgasmaschinen,  die  durch  Hochofengas,  Mondgas  oder 
neuerdings  auch  Torfgas  getrieben  werden. 

Nebenproduktegewinnung 

Hand  in  Hand  mit  dieser  direkteren  Ausnutzung  der  Energie 
des  Brennmaterials  geht  die  Gewinnung  von  Nebenprodukten, 
des  fur  die  Landwirtschaft  so  wichtigen  Ammonsulfats  und  der 
anderen  f ur  die  Farbenindustrie  so  notigen  Destillationsprodukte. 
Die  neueste  und  rationellste  Nutzbarmachung  der  Torfmoore 
(an  denen  nicht  nur  Deutschland,  sondern  auch  zahlreiche  andere 
Lander  reich  sind)  wird  nach  dem  Verfahren  von  Frank-Caro 
durch  Erzeugung  und  Verwertung  von  Torfgas  mit  Ammoniak- 
gewinnung  in  einer  3,000  pferdigen  elektrischen  Kraftzentrale  in 
dem  Schweger  Moor  bei  Osnabnick  unter  Nutzbarmachung  der 
abgeraumten  Moorflachen  fur  Besiedelung  und  Bebauung 
betrieben.1 

Das  grosste  Problem  der  Energietechnik,  die  direkte  Ueber- 
fuhrung  der  Kohlenenergie  in  elektrische  Kraft  mit  Hilfe  der 
Gasbatterie,  dessen  Losung  man  vor  25  Jahren  schon  erhofft 
hatte,  ist  auch  heute  noch  ein  Traum  geblieben. 

Aus  1,000  kg  absolut  wasserfreiem  Torf,  in  Form  von  luftgetrocknetem 
Torf  mit  einem  Feuchtigkeitsgehalt  von  45  bis  60  und  70%,  werden  hier  2,500 
bis  2,600  cbm  Gas  mit  1,100  bis  1,300  Warmeeinheiten  erhalten.  Diese 
liefern  eine  nutzbare  Kraftausbeute  von  1,000  PS  Stunden  =  700  Kilowatt- 
stunden,  nach  Abzug  samtlichen  Eigenbedarfs  der  Gasanlage  an  Kraft  und 
Warme,  sowie  eine  Salzausbeute  von  35  kg  Ammonsulfat  bei  einem  Stick- 
stoffgehalt  des  Torf  moors  von  1%. 
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Kalteerzeugung 

Neben  der  Erzeugung  von  Kraft  und  Warme  spielt  die  Kalteer- 
zeugung in  der  chemischen  Industrie  eine  immer  grossere  Rolle. 
Statt  der  Ammoniakmaschinen  mit  ihrer  Temperatur  von 
minus  20°  stehen  uns  heute  Schwefligsauremaschinen  und  beson- 
ders  Kohlensaurevergaser  zur  Verfugung,  die  auf  minus  40° 
arbeiten.  Kaltemaschinen  unter  Verwendung  von  geeigneten 
Kohlenwasserstoffen,  die  die  Temperatur  bis  minus  80°  herab- 
zudriicken  vermogen,  sind  in  Sicht.  Die  Anlagen  zur  Luft- 
verfhissigung  mit  ihren  ganz  tiefen  Graden  von  minus  190°  C 
verbreiten  sich  mehr  und  mehr  und  sind  besonders  da  rentabel, 
wo  man  die  gleichzeitig  erzeugten  sauerstoffreichen  Gemische 
oder  den  reinen  StickstofT  benotigt.  Eine  schematische  Dar- 
stellung  des  von  Linde  erfundenen  Verfahrens  der  Rektifikation 
flussiger  Luft  behufs  Zerlegung  in  StickstofT  und  Sauerstoff  sehen 
Sie  auf  jenem  Tableau.  Dass  die  Badische  Anilin-und  Soda- 
Fabrik  in  Ludwigshafen  a.  Rh.  die  Absicht  hat,  auf  diese  Weise 
auch  aus  dem  Wassergas  den  Wasserstoff  zu  gewinnen,  unter 
gleichzeitiger  Verwertung  des  Kohlenoxyds  fur  Kraftzwecke, 
um  dann  mit  dem  durch  Verflussigung  der  Luft  und  Rektifikation 
gewonnenen  reinen  Stickstoff  das  Habersche  Verf ahren  der  Ammo- 
niaksynthese  in  einer  grossen,  im  Bau  befindlichen  Anlage  durch- 
zufiihren,  wird  an  anderer  Stelle  wahrend  dieses  Kongresses 
durch  den  Direktor  dieser  Fabrik,  Herrn  Professor  Dr.  Bernthsen. 
vorgetragen  werden. 

Grosse  der  Apparate 

Nach  dem  beriihmten  Vorbilde  der  $oZwzi/-Sodafabrikation 
und  den  dadurch  erzielten  kalkulatorischen  Vorteilen  haben 
sich  allgemein  die  Apparaturen  in  der  chemischen  Industrie 
enorm  vergrossert.  Gerade  hierin  ist  Nordamerika,  sicherlich 
veranlasst  durch  seine  Eisenindustrie,  mit  den  Hochofen  von 
500  tons  Tagesproduktion,  den  riesigen  Transportmitteln  (50 
tons  Wagen)  und  den  gewaltigen  Hebewerkzeugen  am  weitesten 
gegangen.  Aber  schon  zeigt  sich  hier  fur  die  genau  kalkulierende 
Technik  eine  Grenze.  Bekannt  ist  der  Misserfolg  des  allzu  gros- 
sen Mactearofens  fur  Sulfat  mit  einer  Tagesproduktion  von  25 
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tons,  wahrend  der  mechanische  Sulfatofen  des  Vereins  chemi- 
scher  Fabriken  in  Mannheim,  der  nur  7  tons  taglich  leistet,  iiberall 
Eingang  findet.  Vielleicht  werden  die  hohen  Herstellungskosten 
und  die  bei  der  Betriebsstorung  ausfallenden  grossen  Einheiten 
das  Mass  des  in  Amerika  entstandenen,  bewunderswerten  Wedge- 
ofens,  mit  einer  Tagesverarbeitung  von  30  tons  Schwefelkies 
wieder  zu  reduzieren  zwingen. 

Auch  in  der  organisch-chemischen  Industrie  haben  sich  die 
eisernen  Gefasse,  in  denen  man  chloriert,  sulfiert,  nitriert,  redu- 
ziert  und  ozydiert,  sowie  die  holzernen  Bottiche,  in  denen  man 
diazotiert  und  Farbstoffe  herstellt,  von  den  kleinen  Kesseln  und 
Biitten  der  fruheren  Jahre  zu  gewaltigen  Grossen  entwickelt. 
Sie  finden  meist  ihre  Grenze  in  der  Leistungsfahigkeit  der  mecha- 
nischen  Industrie.  Doch  die  oft  sich  einschleichenden  Fehler 
bei  der  Fabrikation  mit  ihren  Rtickschlagen  in  der  Kalkulation 
mahnen  zu  weisem  Masshalten. 

Wo  immer  es  durchfuhrbar  ist,  sind  an  S telle  der  diskontinu- 
ierlichen  Prozesse  mit  ihren  zeitraubenden  und  geldkostenden 
Pausen  der  Abkuhlung  und  Anwarmung  die  ununterbrochen 
arbeitenden  Verfahren  getreten.  So  hat  das  Verfahren  von 
Uebel  mit  iibereinander  liegenden  Retorten  ohne  Ruhrwerk 
bezw.  dasjenige  der  Badischen  Anilin-  und  Soda-Fabrik  mit  hin- 
tereinander  geschalteten  Arbeitsraumen  und  Ruhrwerk  behufs 
Darstellung  von  Salpetersaure  aus  Chilesalpeter  das  alte  Einzel- 
retortenverfahren  verdrangt. 

Material 

Fur  das  Material  der  chemischen  Apparate  kommen  verschie- 
dene  neue  Fabrikate  in  Betracht. 

QUARZGEFASSE 

Abgesehen  davon,  dass  die  nordische  Salpeterindustrie  gelehrt 
hat,  ihre  dunnen  nitrosen  Gase  in  20  Meter  hohen  Tiirmen  aus 
bis  dahin  chemischen  Zwecken  selten  dienstbar  gemachtem 
Granit  zu  absorbieren,  stehen  uns  heute  saure-  und  hitzebe- 
standige  Rohre,  Schalen  und  Gefasse  aus  gesinterter  Quarzmasse, 
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die  in  fast  denselben  Grossen  wie  die  bekannten  Tongegenstande 
zu  haben  sind,  zur  Verfiigung. 

Edelstahle 

Die  grossten  Fortschritte  jedoch  sind  auf  dem  Gebiete  der 
Eisenlegierungen  oder  des  Edelstahls  gemacht  worden. 

Dank  der  Liebenswiirdigkeit  der  Firma  Fried.  Krupp  in  Essen 
bin  ich  in  der  glucklichen  Lage,  Ihnen  auf  diesem  Gebiete  eine 
grosse  Zahl  bisher  unbekannter  und  fiir  den  Chemiker  wichtiger 
Neuerungen  mitzuteilen,  und  an  hier  ausgestellten  prachtvollen 
Praparaten  und  Photographien  sowie  durch  Lichtbilder  ad  oculos 
zu  demonstrieren.  Ich  muss  Sie  aber  bitten,  jetzt  die  obener- 
wahnte  Schleifenfahrt  mit  mir  zu  machen,  damit  ich  etwas 
ausfuhrlicher  sein  kann.  Sie  werden  staunen  liber  die  grossen 
Fortschritte,  die  hier  vor  allem  auch  zum  Nutzen  unserer  Indus- 
trie erzielt  worden  sind. 

Bei  den  Eisenlegierungen  handelt  es  sich  hauptsachlich  darum, 
an  die  Stelle  des  Kohlenstoffs  andere  Elemente  zu  setzen,  die 
ebenso  wie  dieser,  die  Festigkeit  erhohen,  aber  die  Entstehung 
eines  krystallinischen,  leicht  spaltbaren  Gefiiges  verhindern. 
Unter  diesen  Elementen  steht  in  erster  Linie  das  Nickel. 

NlCKELSTAHL 

Die  Legierungsfahigkeit  des  Nickels  mit  Eisen  ist  eine  altbe- 
kannte  Sache.  Schon  zur  Zeit  Bessemers  hatte  man  in  Gross- 
britannien  versucht,  Geschiitze  aus  Stahl  mit  2%  Nickel  zu 
fertigen.  Die  Versuche  misslangen,  da  das  Nickel  der  damaligen 
Zeit  nicht  rein,  sondern  durch  Kupfer,  Arsen  und  Schwefel 
verunreinigt  war.  Deshalb  liessen  sich  die  Eisenlegierungen 
daraus  nicht  Schmieden.  Erst  das  reine  Nickel,  wie  es  uns  heute 
zur  Verfiigung  steht,  fuhrte  30  Jahre  spater  zu  durchschlagenden 
Erfolgen. 

Aehnliche  Wirkungen  wie  durch  Nickel  erzielte  man,  und  zwar 
auch  erst,  nachdem  es  gelungen  war,  Chrom,  Silicium  und  Mangan 
frei  von  Verunreinigungen  darzustellen,  durch  Legierung  des 
Eisens  mit  diesen  Elementen  entweder  allein  oder  in  Verbindung 
mit  Nickel. 
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Die  Hauptaufgabe  bei  alien  Stahllegierungen  ist  die  Bildung 
eines  amorphen,  sehnigen  Gefiiges.  Dies  erreicht  man  nicht 
nur  durch  Verdrangung  des  Kohlenstoffs  in  mehr  oder  weniger 
grossen  Mengen,  sondern  vor  allem  auch  durch  bestimmte  ther- 
mische  Behandlungen,  indem  man  die  Stahlerzeugnisse  aus  hohen 
Temperaturen  plotzlich  abkiihlt  und  dann  wieder  erwarmt  und 
auf  bestimmte  niedere  Temperaturen  halt. 

So  sehen  Sie  hier  bei  Stahlproben  und  dort  im  Bild  bei  200  facher  Vergros- 
serung  einmal  die  grobe  Krystallisation  des  reinen  Kohlenstoffstahls  in  unge- 
schmiedetem  Zustande  und  das  anderemal  die  durch  thermische  Behandlung 
erzielte  Verfeinerung  desselben.  Auch  ist  der  Unterschied  im  Gefiigeaufbau 
des  geschmiedeten  Kohlenstoffstahls  und  des  geschmiedeten  und  thermisch 
behandelten  Nickelstahls  zu  beobachten.  Wahrend  der  Kohlenstoffstahl 
auch  im  geschmiedeten  Zustande  immer  noch  krystallinische  Struktur  mit 
sichtbaren  Spaltflachen  der  Krystalle  aufweist,  zeigt  der  Nickelstahlbruch 
ein  dem  Schweisseisen  sehr  ahnliches  amorphes  Gefiige, — zum  Vergleich  ist 
ein  Schweisseisenbruch  beigefiigt — wobei  nicht  unerwahnt  bleiben  soli,  dass 
die  Nickel-und  Chromnickelstahle  in  der  Festigkeit  das  Schweisseisen  um 
das  2  bis  3  fache  iibertreffen.  Weiter  sind  einige  stark  deformierte  Kon- 
struktionselemente  aus  legiertem  Stahl  fur  den  Automobilbau  ausgestellt. 
Trotz  der  hohen  Festigkeit  von  ca.  90  kg  pro  Quadratmillimeter  ist  kein  Bruch 
eingetreten. 

Abgesehen  von  diesen  den  Konstruktionsstahlen  zugute  kom- 
menden  Verbesserungen  haben  sich  diese  Legierungen  des  Eisens 
noch  eine  ganze  Reihe  neuer  Verwendungsgebiete  erschlossen. 

Wir  erwahnen  nur  kurz  die  fur  den  Schiffbau,  die  Elektrotech- 
nik,  sowie  fur  Ventile  und  Ventilspindeln  wichtigen  Legierungen 
des  Stahls  mit  viel  Nickel,  und  zwar  von  23%  und  dartiber,  die 
unmagnetisch  und  widerstandsfahig  gegen  die  Einflusse  der 
Atmospharilien  sind,  die  30%  Nickel  enthaltenden  Stahle,  die 
sich  durch  hohen  elektrischen  Widerstand  auszeichnen,  die  45% 
Nickelstahle,  deren  Ausdehnungscoefficient  1/20  desjenigen  des 
gewohnlichen  Stahls  betragt  und,  was  fur  die  Optik  wichtig 
ist,  nicht  grosser  als  derjenige  des  Glases  ist. 

Chrom-,  Wolfram-  und  Molybdanstahle 

Neu  und  besonders  fur  uns  Chemiker  interessant  ist,  dass  man 
den  billigeren,  unlegierten  Flusseisenblechen  und  Profileisen  eine 
erhohte,  dreimal  so  grosse  Widerstandsfahigkeit  gegen  die  zer- 
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storenden  Einwirkungen  der  Sauren  geben  kann,  wenn  man  die 
Struktur  ausschliesslich  mittelst  thermischer  Behandlung  beein- 
flusst.  Nimmt  man  Legierungen  des  Eisens  mit  Chrom,  Wol- 
fram, Molybdan  und  Aluminium  in  bestimmten  Verhaltnissen 
und  behandelt  sie  dann  thermisch,  so  steigt  die  Widerstands- 
fahigkeit  gegen  Sauren  auf  das  5  fache,  wie  dies  die  dort  ausgestell- 
ten  Proben  von  gewalztem  Kohlenstoff-  und  Chromnickelstahl 
deutlich  zeigen;  die  56  Tage  mit  verdiinnter  Schwefelsaure 
gebeizt  wurden. 

Als  vorziigliches  Material,  das  heisser  Natronlauge  zu  wider- 
stehen  vermag,  hat  sich  5%  iges  Nickelflusseisen  erwiesen. 

"  Ueberraschende  Eigenschaften  zeigen  Stahllegierungen  mit 
sehr  hohem  Chromgehalt  mit  mehr  als  10%,  und  geringem  Molyb- 
danzusatz,  2-5%,  wie  sie  nach  den  Patenten  von  Borchers  und 
Monnartz  in  Aachen  von  der  Firma  Fried.  Krupp  in  Form  von 
bearbeitbaren  Guss-  und  Schmiedestucken  hergestellt  und  von 
den  Mannesmannrdhrenwerken  in  Remscheid  zu  Rohren  ausge- 
walzt  werden.  Diese  Legierungen,  wenn  sie  60%  Chrom,  35% 
Eisen  and  2  bis  3%  Molybdan  enthalten,  sind  nicht  nur  in  ver- 
diinnter Salz-  und  Schwefelsaure,  sondern  auch  in  verdiinnter 
Salpetersaure,  selbst  wenn  ihr  Alkalichlorid  zugefiigt  wird, 
unloslich,  ja  sie  widerstehen  sogar  siedendem  Konigswasser.  Sie 
sehen  dort  der  Saurewirkung  ausgesetzte  Proben  dieses  merk- 
wurdigen  Stahls  im  Vergleich  zu  Gusseisen  und  gewohnlichem 
Stahl. 

Werkzeugstahle 

Dass  diese  Legierungen  des  Eisens  mit  den  Metallen  Chrom, 
Wolfram  und  Molybdan  als  Werkzeugstahle  in  Form  der  von 
den  Amerikanern  Taylor  und  White  mit  Hilfe  eines  eigenartigen 
Harteverfahrens  erzeugten  Schnelldrehstahle  von  grosster  Wich- 
tigkeit  sind,  sei  besonders  hervorgehoben. 

Vanadinstahl 

Die  neuesten  Fortschritte  auf  diesem  Gebiete,  das  sich  der 
wachsenden  Festigkeit  der  Konstruktionsstahle  anpassen  muss, 
sind  unter  Verwendung  des  mehr  und  mehr  Anwendung  finden- 
den  Vanadiums  gemacht  worden.    Dieses  Metall  ist  leider  noch 
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sehr  teuer,  und  es  gehort  zu  den  Problemen,  die  dem  Chemiker 
zu  losen  obliegen,  es  billiger  zu  machen.  Gelingt  es,  den  Preis 
wesentlich  herunter  zu  bringen,  so  wird  ihm  von  den  Metallurgen 
eine  grosse  Zukunft  prophezeit,  da  die  Einwirkung  des  Vanadiums 
auf  das  Gefiige  eine  unverkennbare  ist. 

Wichtig  sind  aber  auch  die  Legierungen  des  Eisens  mit  Chrom, 
Wolfram  und  Vanadium,  welche  bei  hohen  Temperaturen  von 
400  bis  500°C  noch  eine  grosse  Festigkeit  besitzen.  Sie  werden 
von  den  Ingenieuren  benotigt  beim  Dampfturbinenbau  und  bei 
dem  in  neuerer  Zeit  so  beliebten  Pragen  oder  Spritzen  von  Metall- 
gegenstanden  in  rotgluhendem  Zustande,  von  den  Chemikern 
uberall  da,  wo  chemische  Reaktionen  bei  hoher  Temperatur  und 
hohem  Druck  zu  vollziehen  sind,  wie  z.  B.  bei  der  synthetischen 
Darstellung  des  Ammoniaks  nach  Haber. 

Ganz  neu  und  von  grossem  Wert  ist  eine  fur  den  Tresor-  und 
Geldschrankbau  hestimmte,  unter  Patentschutz  gestellte  Stahllegie- 
rung  der  Firma  Fried.  Krupp.  Sie  ist  nicht  nur  undurchbohrbar 
und  unzertrummerbar,  sondern  wird  auch  von  autogenen  Schneid- 
brennern  nicht  durchschmolzen. 

Sie  sehen  hiervon  2  Proben,  und  zwar  gewohnlichen  Stahl,  in  den  in  5| 
Minuten  mit  Knallgas  und  in  6  Minuten  mit  dem  Acetylensauerstoffgeblase 
grosse  Locher  geschmolzen  sind,  und  eine  andere  aus  diesem  neuen  legierten 
Stahl,  bei  dem  dieselbe  Sauerstoff-,  Wasserstoff-bezw.  Acetylen-Flamme  1| 
Stunden  lang  ohne  wesentliche  Einwirkung  geblieben  ist. 

An  diesem  harten  und  unschmelzbaren  Tresorstahl  werden 
sich  hoffentlich  die  Geldschrankknacker  ihre  Zahne  vergeblich 
ausbeissen. 

Manganstahl 

Von  den  Legierungen  des  Eisens  mit"  dem  Mangan  kommt 
hauptsachlich  der  von  Robert  Hadfield  zuerst  dargestellte  Mangan- 
oder  Hartstahl,  in  Form  von  gegen  Verschleiss  ausserst  wider- 
standsfahigen  Gusstiicken  fur  den  Zerkleinerungsmaschinenbau 
und  fur  den  Geleisebau  bei  elektrischen  Strassenbahnen  zur 
Anwendung.  Infolge  seiner  grossen  Harte  ist  dieser  Stahl  nicht 
bearbeitbar,  aber  trotzdem  in  kaltem  Zustand  deformierbar 
und  dadurch  sehr  gesichert  gegen  Bruche.    Er  hat  deshalb  auch 
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fur  alle  Zweige  der  chemischen  Industrie,  wo,  wie  fast  iiberall, 
Mahlwerke  benotigt  werden,  grosstes  Interesse. 

SlLICIUMSTAHL 

Endlich  seien  noch  die  Legierungen  des  Eisens  mit  dem  Mangan 
und  Silicium  erwahnt,  die  bei  einem  Gehalt  von  1 J  bis  2|%  Silici- 
um  und  einem  hoheren  Kohlenstoffgehalt  vorziigliche  Werkzeug- 
stahle  und  Stahl  fiir  hoch  beanspruchte  Federn  liefern.  Diese 
Eisenlegierungen  mit  viel  Silicium  haben  sich  als  sehr  widerstands- 
fahig  gegen  Sauren  erwiesen  und  kommen  neuerdings  fiir  diesen 
Zweck  rnehr  und  mehr  in  Aufnahme,  obgleich  sie  leicht  poros 
und  uberaus  sprode  sind. 

Wichtiger  ist  die  ganz  kohlenstoffarme  Siliciumlegierung  mit 
etwa  4%  Silicium.  Zu  ihr  hat  ebenfalls  Robert  Hadfield  die 
erste  Anregung  gegeben,  wahrend  die  Firma  Krupp  in  Ver- 
bindung  mit  Capito  und  Klein,  einem  rheinischen  Feinblech- 
walzwerk,  dieses  Material  wesentlich  verbessert  und  der  Elek- 
trotechnik  zugefiihrt  haben,  wo  es  in  Form  von  0.35  Millimeter 
dicken  Blechen  in  grossen  Massen — der  jahrliche  Verbrauch  in 
Deutschland  allein  beziffert  sich  gegenwartig  schon  auf  8,000 
tons — beim  Bau  von  Dynamos,  Wechselstrommotoren  und  Trans- 
formatoren  verwendet  wird.  Dieses  Material  hat  namlich 
nur  einen  halb  so  grossen  Wattverlust  wie  gewohnliches  Eisen, 
bei  einem  4  bis  5  mal  so  hohen  elektrischen  Widerstand,  wodurch 
die  schadlichen  Wirbelstrome  auf  ein  Minimum  herabgedriickt 
werden.  Dadurch  ist  der  Bau  von  Transformatoren  erheblich 
verbilligt  worden,  da  das  Verhaltnis  von  Eisen  und  Kupfer  ein 
wesentlich  giinstigeres  ist.  Die  Herstellung  dieser  kohlenstoff- 
armen  Siliciumeisenlegierungen  ebenso  wie  diejenigen  der  ganz 
kohlenstoffarmen  Chromnickelstahle  war  erst  moglich,  nachdem 
Silicium  und  Chrom  mittelst  elektrischen  Schmelzverfahren 
kohlenstoffrei  hergestellt  werden  konnten. 

Elektrostahl 

Seitdem  man  den  elektrischen  Schmelzofen  direkt  in  den 
Diens't  der  Stahlfabrikation  gestellt  hat,  ist  endlich  auch  die 
von  chemischen  Gesichtspunkten  aus  wichtige,  lange  vergeblich 
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versuchte  Losung  des  Entschwefelungsproblems  von  Erfolg 
gekront  worden.  Man  hat  gefunden,  dass  der  Elektrodenofen 
eine  vollstandig  metallfreie  Schlacke  zu  erzeugen  imstande  ist, 
und  dass  man  diese  als  Vorbedingung  zur  praktisch  volligen 
Entschwefelung  des  Stahlbades  ansehen  muss. 

Elektrolytejsen 

Dem  kohlenarmen  Siliciumstahl  in  seinen  elektrischen  Eigen- 
schaften  iiberlegen  ist  das  von  Franz  Fischer  in  Charlottenburg 
hergestellte  Idealmetall  ftir  Elektromagnete,  das  reine  Elektro- 
lyteisen,  das  von  den  Langbein-Pfanhauser  Werken  in  Leipzig, 
fabrikmassig  erzeugt  wird.  Man  konnte  es  friiher  nicht  frei  von 
Wasserstoff  machen,  weshalb  es  hart  und  sprode  war,  und  sich 
nicht  bearbeiten  liess.  Erst  dadurch,  dass  man  die  Elektrolyse 
unter  Anwendung  einer  mit  hygroskopischen  Salzen,  wie  Chlor- 
calcium,  versetzten  Eisensalzlosung  bei  Temperaturen  von  100 
bis  120°  vollzieht,  wird  es  wasserstoffrei.  Seine  Harte  sinkt 
dann  weit  unter  die  des  Silbers  und  Goldes,  und  ist  nicht  viel 
grosser  als  die  des  Aluminiums.  Es  besitzt  die  wertvolle  Eigen- 
schaft,  schneller  als  gewohnliches  kohlenstoff-oder  siliciumhaltiges 
Eisen  magnetisch  zu  werden,  aber  auch  wiederum  schneller  den 
Magnetismus  zu  verlieren.  Dadurch  wird  die  Leistungsfahig- 
keit  der  Elektromotoren  um  ein  erhebliches  gesteigeft. 

Gegenstande  aus  diesem  Elektrolyteisen  finden  Sie  dort,  so  eine  in  5  tagigem 
ununterbrochenem  Betriebe  durch  Einhangen  eines  Elektrolyteisenblechs 
hergestellte  Kathode,  daraus  durch  Walzen  hergestellte  Bleche  und  so  einen 
Drehstrommotor.  Letzterer  aus  siliciumhaltigem  Eisen  wiirde  0,5  PS  leisten; 
durch  Anwendung  von  Elektrolyteisen  aber  ist  er  bei  mehrmonatlicher  Dauer- 
belastung  auf  eine  mehr  als  2|  fache  Leistung,  namlich  auf  1,3  PS  gebracht 
worden,  ohne  Alterungserscheinungen  zu  zeigen.i 

Mit  diesen  verschiedenartigen  neuen  Materialien,  zu  denen 
sich  noch  Kupfer  mit  10%  Silicium  und  Kupfernickel  gesellen, 
werden  sich  sicherlich  die  dem  Verschleiss  so  sehr  unterworfenen 
chemischen  Apparate  wesentlich  widerstandsfahiger  und  halt- 
barer  als  bisher  machen  lassen. 

*       *       *       *  * 

i  Naheres  siehe  Zeitschrift  fiir  Elektrochemie  No.  16,  1909. 
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Nach  diesem  Ausfluge  in's  Gebiet  der  Metallurgie  wollen  wir 
uns  jetzt  der  eigentlichen  chemischen  Industrie  wieder  zuwenden 
und  mit  der  anorganischen  Grossindustrie  beginnen. 

SCHWEFELSAURE 

Der  Siegeslauf  der  Schwefelsaurefabrikation  nach  dem  Kon- 
taktverfahren  in  den  Vereinigten  Staaten  hat  in  Deutschland 
kaum  seinesgleichen.  Noch  immer  ist  Platin,  trotz  seines  beinahe 
verdreifachten  Preises,  unser  Hauptkontaktmaterial.  Da  es 
moglich  ist,  alle  chemischen  Kontaktprozesse  mit  verschieden- 
artigen  Kontaktkorpern  erfolgreich  durchzufiihren,  so  wird 
dieses  sicherlich  auch  beim  Schwefelsaureanhydrid  der  Fall  sein. 
Einen  billigen  Ersatz  fur  Platin  zu  suchen,  ist  daher  eine  dankbare 
Aufgabe.  Allerdings  ist  es  den  Amerikanern  gelungen,  in  den 
20  Jahren,  die  seit  der  grossartigen  Durchfuhrung  des  Anhydrid- 
prozesses  durch  Knietsch  verstrichen  sind,  die  Leistung,  berechnet 
auf  das  gleiche  Gewicht  Platin,  zu  verdreifachen.  Dass  trotzdem 
der  alte  Bleikammerprozess  konkurrenzfahig  blieb,  ist  ebenso 
anerkannt,  wie  seine  Vervollkommung  in  Bezug  auf  Arbeits- 
weise  und  Saure-Reinheit.  Dabei  versprechen  die  neuesten 
Fortschritte  auf  diesem  Gebiete,  wie  wir  sie  in  Foldings  hohen 
Kammern  und  Opls  mit  grossen  Sauremengen  berieselten  Turmen 
vorfinden,  weitere  Erfolge. 

In  der  Saurekonzentration  bezw.-Wiedergewinnung  steht 
der  Gaillardturm,  auch  fur  Regenerierung  der  verschiedenen 
Abfallsauren,  an  der  Spitze. 

Ammonsulfat 

Ein  neuer  Weg  der  Schwefelsaureherstellung,  verbunden  mit 
der  Ammoniakgewinnung  aus  den  Gasen,  die  bei  der  Trocken- 
destillation  der  Kohle  abziehen,  zeigt  sich  am  Horizont.  Burk- 
heiser  sucht  mit  Hilfe  von  besonders  praparierten  nassen  Eisen- 
verbindungen  den  Schwefel  unter  gleichzeitiger  Absorption  des 
Cyans  zu  binden  und  das  dann  daraus  erzeugte  schwefligsaure 
Ammoniak  durch  Luftoxydation  in  Ammonsulfat  iiberzufiihren. 

In  Konkurrenz  damit  sucht  Walter  Feld  durch  eine  Reihe 
interessanter  chemischer  Reaktionen,  bei  denen  das  Thiosulfat 
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eine  grosse  Rolle  spielt,  den  Schwefel  direkt  als  Ammonsulfat  zu 
gewinnen.  Versuchsanlagen  sind  in  Konigsberg  und  auch  hier 
in  New  York  im  Betrieb. 

Stickstoffverbindungen 

Ueber  die  Fortschritte,  die  bei  der  Nutzbarmachung  des 
Luftstickstoffs  in  den  letzten  5  Jahren  erzielt  sind,  ist  schon  so 
oft  berichtet  worden,  dass  ich  weder  auf  das  Verfahren  von 
Birkeland-Eyde,  Schdnherr  oder  Pauling  der  direkten  Oxydation 
des  Stickstoffs  im  Flammbogen,  noch  auf  die  Darstellung  von 
Kalkstickstoff  und  Cyanamiden  von  Frank-Caro1,  noch  endlich 
auf  das  Serpekverfahren  aus  Aluminiumnitriden  unter  Verwertung 
der  daneben  erzeugten  Tonerde  Ammoniak  zu  machen,  einzugehen 
brauche.  Das  Problem,  konzentrierte  Salpetersaure  aus  der 
diinnen  Saure,  wie  sie  bei  der  grossen  Absorptionsapparatur  der 
verdunnten  Stickoxydgase  erhalten  wird,  ist  jetzt  unter  An  wen- 
dung  von  Schwefelsaure  in  Turmsystemen  nach  Pauling  gelost. 
Auch  die  glatte  Ueberfiihrung  des  Kalkstickstoffs  in  Ammoniak 
und  die  rationelle  Umwandiung  des  letzteren  in  Salpetersaure 
lasst  sich  erfolgreich  durchfiihren. 

Soda  und  Chlor 

Unbekampft  geblieben  ist  der  50  jahrige  weltbeherrschende 
Solvay-Soda-Prozess.  Es  ist  dieses  um  so  merkwurdiger,  als  er 
in  chemischer  Ausbeute  noch  immer  unvollkommen  dasteht, 
indem  ein  Viertel  des  verwendeten  Steinsalzes  als  solches  und 
dazu  noch  samtliches  Chlor  in  Form  von  Chlorcalcium  verloren 
gehen.  Trotz  der  theoretisch  vollkommenen  Ausnutzung  aller 
Produkte  beim  Leblanc-Tr ozess  ist  diesem  damit  weder  geholfen 
worden,  noch  bietet  sich  die  Aussicht,  dass  dieses  jemals  wieder 
der  Fall  sein  wird. 

Nicht  minder  merkwurdig  ist  die  25  jahrige  Laufbahn  der 

iDie  Weltproduktion  von  Kalkstickstoff  betragt  nach  Mittheilungen  des 
Herrn  Dr.  N.  Caro  z.  Zeit  120,000  tons  pro  Jahr.  Davon  werden  32,000  t. 
in  Deutschland  (16,000  in  Trostberg  u.  15,000  t.  in  Knapsack  bei  Coin)  u. 
19,000  tons  von  der  American  Cyanamide  Company  zu  Niagarafalls  erzeugt. 
In  den  nachsten  drei  Jahren  soil  aber  die  Gesamtproduktion  auf  200,000  tons 
vergrossert  werden. 
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Chlor-alkali-Electrolyse.  Der  beschrankte  Chlormarkt  und  die 
grossen  Raum  verbrauchende  Konstruktion  der  elektrolytischen 
Bader  haben  den  scheinbar  so  einfachen  Prozess  behindert. 
Auch  die  am  meisten  bewahrten  Verfahren,  die  Griesheimer 
Zementzelle,  die  Quecksilberkathoden  von  Castner  und  seinen 
Nachfolgern,  die  Aussiger  Glocke  und  das  Drahtnetzdiaphragma 
von  Hargreaves  mit  seinen  verschiedenen  Abarten,  wie  es  neuer- 
dings  in  der  Townsendzelle  eine  gute  Losung  gefunden  hat,  konnte 
sich  deshalb  nicht  in  der  erwarteten  Weise  ausdehnen.  Auch  der 
glanzend  durchgefuhrten  Chlorat-Elektrolyse  setzte  der  Konsum 
bald  feste  Grenzen. 

ZlNN 

Zinn  wird  nicht  nur  aus  Erzen  gewonnen,  sondern  auch  in 
mehr  als  20  in  den  verschiedenen  Landern  der  Erde  befindlichen 
Entzinnungsanstalten  von  den  Weissblechabfallen  und  gebrauch- 
ten  Biichsen  zuriickerhalten.  Auf  diese  Weise  werden  jahrlich 
200,000  tons  verzinntes  Eisenblech  verarbeitet  und  Produkte — 
Zinn  und  Eisen — im  Werte  von  etwa  24  Millionen  Mark  erzeugt. 
Bei  dieser  Verarbeitung  ist  da,  wo  Chlorzinn  gebraucht  wird,  das 
bisherige  elektrolytische  Verfahren  der  hohen  Arbeitslohne,  der 
bedeutenden  Stromkosten  und  der  erheblichen  Fabrikations- 
verluste  wegen  durch  die  der  Firma  Th.  Goldschmidt  in  Essen 
geschutzte  Chlorentzinnung  uberholt  worden.  Die  letztere 
beruht  auf  der  Eigenschaft  des  Chlorgases,  in  trockenem  Zu- 
stande  sich  gierig  mit  Zinn  zu  verbinden,  ohne  bei  Einhaltung 
bestimmter  Temperaturgrenzen  das  Eisen  anzugreifen.  An  Stelle 
des  minderwertigen  elektrolytischen  Zinnschlammes,  der  erst 
durch  ein  teueres  Verhtittungsverfahren  in  marktfahiges  Zinn 
umgewandelt  werden  muss,  erhalt  man  hier  wertvolleres  wasser- 
freies  Zinnchlorid,  das  beim  Beschweren  der  Seide  in  grossen 
Mengen  verbraucht  wird.  Diese  Chlorentzinnung  arbeitet 
nicht,  wie  das  elektrolytische  Verfahren,  mit  losen  Abfallen, 
sondern  von  vornherein  mit  in  feste  Pakete  gepressten  Mater- 
ialien,  wodurch  in  die  Apparate  die  20  fache  Menge  hinein- 
gebracht  werden  kann.  Ausser  in  einigen  europaischen  Fabriken 
wird  dieses  neue  Verfahren  auch  hier  in  New  York,  durch  die 
Goldschmidt  Detinning  Company  ausgefuhrt. 
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Reduktions-und  Oxydationsmittel 

Hydrosulfit.  Einer  der  grossartigsten  technischen  Erfolge  ist 
dem  zielbewussten  wissenschaftlichen  Arbeiten  iiber  ein  jahrelang 
unbeachtet  gebliebenes,  ja  nicht  einmal  richtig  erkanntes  Pra- 
parat  beschieden  gewesen.  Das  alte  Hydrosulfit  Schiltzenbergers 
hat  sich  indem  man  es  als  wasserfreies  Natronsalz  oder  als  Rongalit 
in  Verbindung  mit  Formaldehyd,  haltbar  und  in  Pulverf  orm  leicht 
transportabel  machte,  zu  einem  grossen  Handelsartikel  entwik- 
kelt.  Es  wird  hauptsachlich  in  der  Kiipenfarberei,  aber  auch  zu 
anderen  Reduktionszwecken,  z.  B.  zum  Abziehen  von  Farb- 
stoffen  von  Geweben,  als  Decrolin  und  zum  Bleichen  in  der 
Zuckerindustrie  benutzt. 

Wasserstoffsuperoxyd.  (Persulfate  und  Perborate).  Weit 
geringer  ist  bis  jetzt  die  Verbreitung  des  Wasserstoffsuper- 
oxyds  und  seiner  aussichtsreichen  Abkommlinge  geblieben, 
obgleich  es  neuerdings  auch  den  Farbenfabriken  vorm.  Friedr. 
Bayer  &  Co.  gelungen  ist,  das  leicht  zersetzliche  und  ebenfalls  in 
wasseriger  Losung  schwer  versendbare  wichtige  Oxydationsmittel 
durch  Addition  von  Harnstoff  fest  und  haltbar  zu  machen.  Als 
Ortizon  wird  diese  relativ  teuere  Verbindung  weniger  fur  tech- 
nische,  mehr  fur  hygienische  und  pharmazeutische  Zwecke  in 
den  Handel  gebracht. 

Der  schonen  Darstellung  des  Natriumsuperoxyds  aus  Natrium 
und  den  vielen  wissenschaftlichen  Untersuchungen  der  Persalze 
ist  trotz  der  Persulfate  und  Perborate,  von  denen  das  letztere 
als  Persil  fur  Bleichzwecke  gebraucht  wird,  kein  allzu  grosser 
Absatz  gefolgt,  weil  es  bisher  nicht  moglich  war,  auch  diese 
Korper  geniigend  billig  herzustellen. 

Seltene  Metalle 

Im  Gebiete  der  Cer-  und  T/ionwmpraparate  ist  dem  Bedarf 
fur  die  Gluhlichtindustrie,  trotz  Muthmanns  und  Auers  interes- 
santen  funkenspnihenden  Legierungen,  keine  Grossfabrikation 
gefolgt.  Neben  den  Thoriumsalzen  wird  nur  dieses  Auermetall, 
bestehend  aus  35%  Eisen  und  65%  Cer,  fur  Feuerzeuge,  in  be- 
schranktem  Umfange  gebraucht. 
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Nachdem  man  gelernt  hat,  durch  Hammern  die  Molekule  des 
Wolframs  so  eng  an  einander  zu  treiben,  dass  sie  sich  dem 
Drahtziehprozess  fiigen,  ist  dasbei  ca.  M2,300°  schmelzende  Tantal 
von  dem  am  hochsten  von  alien  Metallen,  namlich  bei  3,100° 
schmelzenden  Wolfram  in  der  Metallfadenlampen-Industrie 
uberholt  worden.  Die  Elemente  Cadmium,  Selen  und  Tellur 
gewinnt  man  jetzt  und  zwar  ersteres  in  der  Zinkindustrie,  letz- 
tere  bei  der  Verarbeitung  der  Tellurgolderze,  wie  sie  in  Cripple 
Creek  gewonnen  und  in  Colorado  verarbeitet  werden,  als  Neben- 
produkte  in  grosseren  Mengen.  Sie  werden  zu  relativ  billigen 
Preisen  auf  den  Markt  gebracht,  finden  aber  trotzdem  noch 
keine  grossere  Verwendung. 

K&NSTLICHE  EDELSTEINE 

Endlich  muss  ich  noch,  wenn  auch  nur  mit  einem  Wort,  der 
neuen  Industrie  der  aus  Tonerde  unter  Zusatz  von  Chromoxyd 
bezw.  Eisenoxyd  und  Titansaure  erzeugten  synthetischen  Edel- 
steine,  der  kunstlichen  roten  Rubine  und  der  weissen,  gelben  und 
blauen  Saphire  gedenken,  welche  mit  den  naturlichen  zum  Ver- 
wechseln  ahnlieh  sind  und  sowohl  in  Paris  wie  seit  kurzem  auch 
von  den  Elektrochemischen  Werken  in  Bitterfeld  als  Schmuck- 
steine  und  besonders  als  Lagersteine  fur  Uhren  und  Messin- 
strumente  in  grosseren  Mengen  hergestellt  werden. 

So  zeigt  die  anorganische  Chemie  ein  glanzendes  Bild  ihrer 
Entwickelung  und  gewinnt  neben  der  organischen  Chemie  eine 
immer  grossere  Bedeutung. 

Organisch-chemische  Technik 

Bei  der  organisch-chemischen  Technik  sind  die  Reaktionen 
wesentlich  komplizierter  und  die  Apparate  meist  kleiner  wie 
in  der  anorganischen  Technik.  Wie  der  Jongleur  mit  seinen 
Ballen,  so  muss  der  Chemiker  hier  mit  den  Atomkugeln  umzuge- 
hen  verstehen  und  jedem  Atom  in  den  tausenden  und  abertau- 
senden  von  Verbindungen,  die  der  Kohlenstoff  mit  den  4  Ele- 
menten,  WasserstofT,  Sauerstoff,  Stickstoff  und  Schwefel  eingeht, 
eine  bestimmte  Stellung  zuweisen.    Auch  die  mannigfal  tigs  ten 
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Wege  und  Verfahren  fuhren  hier  zum  gleichen  Ziel.  Diese 
Chemie  des  Kohlenstoffs  finden  wir  technisch  am  hochsten  und 
vollkommensten  in  der  Teerfarbenindustrie  ausgebildet,  wo  in 
jeder  der  grosseren  Fabriken  mehrere  Hundert  wissenschaftlich 
gebildete  Chemiker  tatig  sind,  um  taglich  neue  Verbindungen 
mit  technisch  verwertbaren  Eigenschaften  ausfindig  zu  machen. 
Ehe  aber  diese  Produkte  mit  farbenden,  wohlriechenden,  thera- 
peutischen  oder  anderen  technischen  Eigenschaften  als  Farb- 
stoffe,  Riechstoffe,  pharmazeutische  Praparate  oder  technische 
Artikel  fabrikmassig  hergestellt  werden  konnen,  mtissen  sie 
eine  Reihe  von  Fabrikationsprozessen  durchlaufen.  Aus  zahl- 
losen  Zwischenprodukten  werden  erst  die  marktfahigen  Chemi- 
kalien  aller  Art  erhalten. 

Steinkohlenteer 

Der  Grundstoff  dieser  hochbedeutenden  Teerfarbenindustrie 
ist  der  schwarze  Teer,  der  durch  trockene  Destination  der  Stein- 
kohle  gewonnen  wird.  Er  enthalt  bekanntlich  etwa  150  ver- 
schiedene  chemische  Korper.  Von  diesen  spielen  neben  der 
Carbolsaure  die  aromatischen  Kohlenwasserstoffe,  Benzol  und 
seine  Homologen,  Toluol  und  Xylol  sowie  Naphtalin,  Anthracen 
die  grosste  Rolle. 

In  neuester  Zeit  ist  man  auch  zur  Abscheidung  des  Carbazols 
tibergegangen,  nachdem  es  der  Firma  Leopold  Cassella  &  Co.  in 
Frankfurt  a.  M.  gelungen  war,  daraus  einen  sehr  wichtigen,  durch 
seine  Wasch-  und  Chlorechtheit  ausgezeichneten  blaufarbenden 
Schwefelfarbstoff,  das  Hydronblau,  zu  machen.  Auch  das 
Acenaphten  wird  gewonnen,  seitdem  die  Gesellschaft  fur  chemische 
Industrie  in  Basel  daraus  einen  kiipenfarbenden  roten  Farbstoff, 
das  Cibanonrot,  herstellt.  Leider  hat  sich  fur  das  auch  im  Teer 
vorkommende  Phenanthren  eine  Verwendung  bisher  nicht  finden 
lassen.  Ausser  der  Carbolsaure  werden  neuerdings  auch  ihre 
Homologen,  die  verschiedenen  Kresole,  von  der  Firma  Dr.  F. 
Raschig  in  Ludwigshafen  a.  Rh.  isoliert;  sie  finden  in  der  Spreng- 
stoffindustrie  und  auch  fur  Farbstoff zwecke  Verwendung. 

So  lange  noch  Steinkohlengas,  sei  es  zur  Beleuchtung  oder 
Heizung,  hergestellt  und  so  lange  Koks  zur  Reduktion  der  Eisen- 
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erze  verwendet  wird,  so  lange  wird  der  Teer  auch  das  billigste 
Ausgangsmaterial  zur  Gewinnung  dieser  Kohlenwasserstoffe 
bilden.1 

Da  es  nun  moglich  und  spater  vielleicht  auch  notwendig 
ist,  die  samtlichen  Kohlen  in  rationellerer  Weise  unter  Gewin- 
nung dieser  Kohlenwasserstoffe  zu  verarbeiten,  so  braucht  die 
Teerfarbenindustrie  einen  Mangel  an  diesen  wichtigen  Roh- 
stoffen  nicht  zu  furchten;  dies  umso  weniger,  als  bestimmte 
Petroleumsorten,  wie  z.  B.  das  Borneopetroleum,  grossere  Mengen 
aromatischer  Kohlenwasserstoffe  enthalten  und  die  Benzin- 
werke  Rhenania  in  Reisholz  bei  Diisseldorf  daraus  schon  heute 
das  Toluol  in  Form  von  Nitrotoluol  isolieren  und  der  deutschen 
Anilinindustrie  zur  Verfugung  stellen.  Sollte  aber  einmal  ein 
grosserer  Bedarf  an  diesen  Kohlenwasserstoffen  eintreten,  so 
miissen  andere  Wege  zu  ihrer  Gewinnung  gesucht  werden.  Es 
wird  dann  sicher  gelingen  sie  synthetisch  darzustellen,  sei  es 
direkt  aus  den  Elementen  Kohlenstoff  und  Wasserstoff,  sei  es 
auf  dem  Umwege  iiber  das  Calciumcarbid  beim  Durchleiten  von 
Acetylen  durch  gliihende  Rohren,  wie  es  in  den  sechziger  Jahren 
des  vorigen  Jahrhunderts  Berthelot  und  neuerdings  Richard  Meyer 
mit  Erfolg  getan  hat. 

Teerdestillation 

Der  Schwerpunkt  bei  der  Teerdestillation  liegt  immer  noch 
bei  der  moglichst  billigen  Abscheidung  und  Trennung  der  ein- 
zelnen  Kohlenwasserstoffe  in  reiner  Form.  Man  hat  dabei  die 
Destillationsapparate  immer  mehr  vergrossert  und  wendet  heute 
solche  von  60,000  bis  80,000  Liter  Inhalt  an.  Dagegen  ist  ein 
kontinuierlicher  Betrieb,  wie  er  sich  beim  Braunkohlenteer 
durchfuhren  lasst,  noch  nicht  gelungen.  Eine  grosse  Zahl  von 
Patenten  auf  Apparate,  welche  dieses  Problem  losen  sollten,  sind 
zwar  genommen  worden,  doch  hat  sich  keines  in  der  Praxis 
bewahrt. 

i  Zur  Zeit  werden  von  der  Gesamtkohlenproduktion  Deutschlands  an  Stein- 
kohle  ca.  ein  Viertel  verkokt,  und  zwar  20%  auf  Huttenkoks  und  nur  4%  auf 
Leuchtgas  verarbeitet,  wahrend  die  entsprechenden  Mengen  in  England  12% 
und  6%  der  Gesamtkohlenforderungen  betragen. 
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Organische  Zwischenprodukte 

Die  Umwandlung  der  aromatischen  Kohlenwasserstoffe  in 
die  fur  die  Farbenfabrikation  notwendigen  Zwischenprodukte 
wird  fast  immer  durch  Behandeln  mit  konzentrierter  Schwefel- 
saure  und  Salpetersaure  und  durch  Reduktion  der  so  gebildeten 
Nitroverbindungen  unter  Zuhilfenahme  von  Metallen,  Metal- 
loxydulsalzen  und  Metallsulfiden  bewirkt,  wobei  zur  Herstellung 
der  Amine  das  Eisen,  zur  Darstellung  der  Azoverbingungen  das 
Zink  und  das  Eisen  hauptsachlich  in  Betracht  kommen.  Die 
elektrolytische  Reduktion  hat  sich  bei  all  diesen  Prozessen  bis 
jetzt  nicht  bewahrt. 

Die  Darstellungsverfahren  der  Nitro-  und  Amidoverbindungen 
haben  in  ihrem  Chemismus  wenig  Aenderung  erfahren,  wahrend 
die  Giftigkeit  dieser  Verbindungen,  die  mit  der  Erhohung  der 
Produktion  immer  mehr  in  die  Erscheinung  trat,  die  chemische 
Industrie  zwang,  die  Verfahren  so  zu  modifizieren,  dass  sie  jetzt 
ohne  Gefahr  fur  Leben  und  Gesundheit  der  Arbeiter  in  ganz 
geschlossenen  Apparaten  ausgefuhrt  werden. 

Die  Gesetzgebung  in  Deutschland  ist  sogar  in  neuester  Zeit 
dazu  iibergegangen,  aus  den  so  gewonnenen  Erfahrungen  der 
grossen  Betriebe  Grundzuge  fur  Einrichtung  und  Betrieb  derar- 
tiger  Fabrikationsanlagen  nach  der  hygienischen  Seite  hin  fest- 
zulegen. 

Manche  Trinrtroverbindungen  sind  als  gute  Sprengstoffe  er- 
kannt  worden  und  haben,  wie  z.  B.  das  Trinitrotoluol,  als  Er- 
satz fur  die  Pikrinsaure  in  der  Sprengstoffindustrie  ausgedehnte 
Verwendung  gefunden. 

Die  Einfuhrung  von  Oxygruppen  erfolgt  meist  durch  Ver- 
schmelzen  von  Sulfosauren  mit  Alkalien  und  neuerdings  auch  mit 
Erdalkalien,  wie  Kalk-  und  Barythydrat.  Seitdem  das  elek- 
trolytische Chlor  in  unbegrenzter  Menge  und  reiner  Qualitat 
zur  Verftigung  stent,  hat  man  auch  die  Chlor substitutionspro- 
dukte  der  Kohlenwasserstoffe  zu  alien  moglichen  Zwecken  heran- 
gezogen.  Viele  dieser  Chlorderivate  sind  nicht  nur  befahigt, 
durch  Verschmelzen  mit  Alkalien  in  Oxyverbindungen  iiberzuge- 
hen,  sondern  sie  tauschen  auch,  wie  das  Paranitrochlorbenzol, 
beim  Behandeln  mit  Ammoniak  und  seinen  Abkommlingen  das 
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Chlor  gegen  Amidoreste  direkt  aus.  Auch  die  Farbstoffe  selbst, 
in  welche  man  ein  Halogenatom  einfuhrt,  zeigen  oft  veranderte 
Niiancen  und  wertvollere  Eigenschaften,  als  die  nicht  chlorierten 
Produkte.  So  hat  sich  die  Verwendung  des  Chlors  zur  Darstel- 
lung  von  Zwischenprodukten  als  ausserst  wertvoll  erwiesen  und 
wird  ohne  Zweifel  kimftighin  dem  Chemiker  noch  manchen  guten 
Dienst  leisten. 

In  der  Naphtalinreihe  hat  sich  das  von  Bucherer  bezw.  Lepetit 
gefundene,  uber  die  Schwefldgsdureester  fiihrende  Verfahren  zur 
Umwandlung  der  Hydroxyl-  in  die  Amidogruppe  und  umgekehrt 
sehr  gut  eingefuhrt.  Auch  das  Phosgen,  das  schon  vor  Dezen- 
nien  zur  Herstellung  des  Harnstoffs  aus  Paraamidobenzolazo- 
salicylsaure  in  Form  des  schonen  lichtechten  Baumwollgelbs 
Bedeutung  erlangt  hatte  und  vor  allem  zur  Herstellung  der  bril- 
lanten,  aber  lichtunechten  Triphenylmethanfarbstoffe  verwendet 
wurde,  findet,  indem  man  es  auf  aromatische  Verbindungen  mit 
freien  Amidogruppen  einwirken  lasst,  in  Form  von  Harnstoffde- 
rivaten  mehr  und  mehr  Anwendung,  da  die  daraus  hergestellten 
anderen  Azofarbstoffe  auch  lichtechter  sind.  Auch  werden  Imid- 
azol-,  Thiazol-  und  Azimido- Verbindungen  der  verschiedensten 
Art  dargestellt  und  auf  Azofarbstoffe  verarbeitet. 

In  der  Reihe  der  Aldehyde  und  Carbonsduren  sind  keine  bahn- 
brechenden  Fortschritte  zu  verzeichnen.  Man  geht  hier  immer 
noch  von  den  in  der  Seitenkette  chlorierten  Kohlenwasserstoffen 
aus  oder  oxydiert  die  Homologen  des  Benzols  direkt.  Die 
Kolbesche  Synthese  der  Salicylsaure,  von  der  sehr  grosse  Mengen 
zur  Herstellung  von  Azofarbstoffen  verbraucht  werden,  findet 
auch  zur  Darstellung  anderer  Oxycarbonsauren  immer  grossere 
Anwendung.  Dabei  ist  die  direkte  Einftihrung  der  Carboxyl- 
gruppe  in  den  nicht  hydroxylierten  Benzolkern  ein  erwunschtes, 
aber  ungelostes  Problem  geblieben.  Ebenso  ist  es  ein  dringendes 
Bedurfnis,  bei  Substitutionen  im  aromatischen  Kern  das 
Mengenverhaltnis  der  entstehenden  Isomeren  nach  Wunsch 
variieren  zu  konnen.  Ausser  der  biochemischen  Darstellung 
von  Spiritus  aus  Sagespahnen  bezw.  den  Sulfitcelluloseabfall- 
laugen,  ware  noch  der  synthetische  Aufbau  von  organischen 
Verbindungen  aus  dem  Kohlenstoff  durch  Anlagerung  von  Wasser 
an  das  Acetylen  zu  erwahnen.    Auf  einfache  Weise  erhalt 
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man  so  den  reaktionsfahigen  Acetaldehyd,  der  leicht  in  Essig- 
saure  iibergefuhrt  werden  kann.  Bekanntlich  ist  aber  die 
Essigsaure  ein  wichtiges  Ausgangsmaterial  zur  Herstellung 
zahlreicher  anderer  Produkte. 

So  ist  das  Suchen  nach  neuen  Ausgangs-  und  Zwischenproduk- 
ten,  die  fur  die  Farbstoffdarstellung  geeignet  sind,  vielfach  von 
Erfolg  gekront  gewesen.  Man  denke  nur  an  die  vielen  Zwi- 
schenprodukte,  welche  auf  dem  Gebiete  der  Kupen-  und  Schwefel- 
farbstoffe  aufgefunden  wurden  und  hier  zu  neuen  Produkten  mit. 
wertvollen  Eigenschaften  fuhrten.  Sehr  oft  wird  auch  hier  nicht 
nur  zielbewusst,  sondern  durch  Zufall  eine  neue  Bahn  erschlossen. 
Aber  immer  ist  gute  Beobachtungsgabe  notig,  um  Erfolge  zu 
erzielen  und  deshalb  wird  es  dem  Chemiker  moglich  sein,  hier 
noch  manche  wertvolle  Frucht  zu  ernten. 

Teerfarbstoffe 

Kein  Gebiet  der  technischen  Chemie  hat  aber  eine  solch  inten- 
sive Bearbeitung  erfahren,  wie  dasjenige  der  Teerfarbstoffe  selbst. 
Schon  langst  konnte  der  Fernstehende  den  Eindruck  gewinnen, 
es  sei  hier  soviel  geschehen,  dass  nichts  mehr  zu  tun  ubrig 
bleibt.  Die  Unzahl  der  Farbstoffe  in  alien  Tonen  des  Regen- 
bogens  mussten  den  Glauben  erwecken,  eine  Ueberproduktion 
sei  vorhanden.  Aber  hier  ist  es  so  ergangen,  wie  es  in  der  Regel 
im  Leben  zu  gehen  pflegt.  Mit  zunehmendem  Besitz  wuchsen 
die  Bediirfnisse  und  Anspriiche.  Wahrend  man  friiher  zufrieden 
war,  wenn  man  mit  den  kiinstlichen  Farbstoffen  alle  denkbaren 
Nuancen  auf  einfachstem  Wege  und  in  ungeahnter  Pracht  erzeu- 
gen  konnte,  fing  man  allmahlich  an,  die  Anspriiche  an  die  Echt- 
heit  hoher  zu  schrauben.  Die  Stoffe  sollten  nicht  nur  schon 
gefarbt,  sie  sollten  zugleich  auch  wasch-  und  lichtecht  sein. 
Damit  boten  sich  dem  Farbenchemiker  neue  lockende  Probleme 
dar,  und  bei  seinem  unverdrossenen  Streben  ist  er  der  Losung 
schon  einen  guten  Schritt  .naher  gekommen. 

Merkwiirdigerweise  ist  man  im  Publikum  auch  jetzt  noch 
vielfach  der  Ansicht,  dass  die  Farbenchemie  in  der  Echtheits- 
frage  versage.  Das  ist  ein  Irrtum,  dem  nicht  energisch  genug 
entgegengetreten  werden  kann.    Auf  jedem  Stoff,  sei  es  Wolle, 
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Baumwolle,  Seide  oder  Papier,  kann  man  heute  jede  Nuance  in 
jeder  nur  gewiinschten  Echtheit  herstellen.  Wenn  es  meist 
nicht  geschieht,  so  liegt  das  ausschliesslich  daran,  dass  das  Pu- 
blikum  seine  Wiinsche  nicht  mit  dem  notigen  Nachdruck  vertritt. 
Die  unumganglichen,  aber  nicht  wesentlichen  Mehrkosten,  welche 
die  Echtfarberei  verursacht,  mussen  allerdings  willig  getragen 
werden. 

Ehe  ich  der  Fortschritte  gedenke,  die  auf  dem  Gebiete  der 
echten  Farbstoffe  erzielt  sind,  mochte  ich,  um  Missverstand- 
nissen  vorzubeugen,  hier  ausdrlicklich  betonen,  dass  auch  die 
alten,  weniger  echten  oder  oft  in  irgend  einer  Eigenschaft  ganz 
unechten  Produkte  nach  wie  vor  ihre  Existenzberechtigung 
haben.  Es  ware  ja  ganz  zwecklos,  z.  B.  solche  Papiere,  denen 
nur  ein  Eintagsdasein  bestimmt  ist,  mit  absolut  lichtechten 
Farbstoffen  zu  farben,  Stoffe,  die  niemals  gewaschen  werden, 
mit  waschechten  teuren  Farbstoffen  zu  veredeln,  oder  Unter- 
stoffe,  die  kaum  das  Tageslicht  zu  ertragen  haben,  wie  Waren  zu 
behandeln,  von  denen  der  hochste  Grad  der  Lichtechtheit  ver- 
langt  wird.  Alles  an  seinem  Platze!  Aber  fur  viele  Zwecke  ist 
das  Bediirfnis,  nach  lichtechten  oder  licht-  und  waschechten 
Farbungen  so  gross,  dass  ihm  unbedingt  Rechnung  getragen  wer- 
den muss.  Wie  verdriesslich  ist  es  nicht  fur  einen  jeden,  der 
seine  Wohnung  mit  den  schonsten  und  wertvollsten  Wandbeklei- 
dungen  versehen  hat,  wenn  er  schon  nach  kurzer  Zeit  sehen 
muss,  wie  die  urspriingliche  Pracht  immer  missfarbiger  wird,  wie 
in  verschossener  Umgebung  ein  einsamer  Fleck  in  alter  Schon- 
heit  aufleuchtet,  sobald  man  ein  Bild  oder  Mobelstiick  verschiebt. 
Da  man  sich  gegen  solche  Misstande  schutzen  kann,  so  soil  man 
es  tun.  Wir  sind  heute  in  der  Lage,  die  schonsten  farbigen 
Wandbekleidungen,  sei  es  aus  Papier,  sei  es  aus  gewebten  oder 
bedruckten  Stoffen  herzustellen,  die  alien  Anspriichen  geniigen. 
Das  zeigt  Ihnen  die  grosse  Kollektion  von  belichteten  und  ge- 
waschenen  Woll-und  Baumwollstoffen  aller  Art,  wie  vor  allem 
auch  von  Tapeten  und  Teppichen,  selbst  Gummi-  und  Ballon- 
stoffen,  wie  solche  mir  von  den  verschiedenen  Firmen  der  Farben- 
und  Farberei-industrie  iiberlassen  worden  sind. 

Wenn  Sie  mich  nun  fragen,  auf  welche  Weise  der  Chemiker 
diese  Fortschritte  erzielt  hat,  so  kann  ich  nur  antworten  durch 
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unverdrossenes  und  zielbewusstes  Vordringen  auf  allbekannten 
Wegen,  durch  energisches  Verfolgen  der  geringsten  sich  zeigenden 
Spuren  des  Fortschritts,  wobei  Misserfolge  den  Forscher  nicht 
abschrecken  diirf  en.  Auf  alien  Gebieten  der  Farbstoff chemie  sind 
so  echte  und  immer  echtere  FarbstofTe  ausfindig  gemacht  worden, 
von  den  friiher  als  licht-  und  waschunecht  verschrieenen  bunten 
Benzidinfarbstoffen  bis  zu  den  indigoiden  und  den  Anthrachinon- 
Farbstoffen.  Bei  all  diesen  Klassen  hat  man  allmahlich  Gesetz- 
massigkeiten  in  der  Gruppierung  der  Komponenten  und  in  der 
Stellung  der  Substituenten  kennen  gelernt,  die  es  ermoglichen, 
planmassig  und  mit  Erfolg  auf  Erhohung  der  Lichtechtheit 
hinzuarbeiten. 

So  wurden  auf  dem  Gebiet  der  Azofarbstoffe  die  lichtechten 
Wollfarben  und  die  substantiven  lichtechten  Baumwollfarben  und 
auf  dem  Gebiet  der  Schwefelfarben  unter  anderen  die  Hydron- 
blaus  gefunden. 

Indigoide  Farbstoffe 

Die  Synthese  der  indigoiden  Farbstoffe  gewann  Leben  durch 
die  erfolgreiche  Einfuhrung  des  kunstlichen  Indigos,  der  das 
Naturprodukt  fast  verdrangt  und  die  Aufmerksamkeit  sowohl 
der  Chemiker  wie  der  Konsumenten  in  erhohtem  Masse  auf  die 
Vorteile  der  Kiipenfarberei  gelenkt  hat.  Neben  dem  Konige 
der  Farbstoffe,  dem  Indigo,  sind  jetzt  zahlreiche  andere  Farb- 
stoffe, Bromindigos,  Thioindigos  und  Alizarinindigos  in  alien 
Abstufungen  von  blau  bis  zu  rot,  violett,  grau  und  schwarz 
auf  gefunden  worden,  darunter  auch  der  kostbare  Pur  pur  der 
Alten.  Paul  Friedlaender  hat  gezeigt,  dass  dieser  aus  der  im 
Mittelmeer  lebenden  Purpurschnecke  durch  Ausdriicken  bestimm- 
ter  Drusen  gewonnene  Farbstoff  identisch  ist  mit  einem  schon 
lange  bekannten  und  auf  synthetischem  Wege  dargestellten 
Dibromindigo.  Alle  diese  neuen  indigoiden  Farbstoffe  zeigen 
fast  durchgehends  die  gleichen  oder  noch  besseren  Eigenschaften, 
als  der  Indigo  selbst. 
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Alizakinfarbstoffe 

Die  Echtheit  der  Alizarinfarbstoffe,  z.  B.  des  Alizarinrots, 
als  Tiirkischrot,  war  seit  uralten  Zeiten  bekannt.  Aber  wahr- 
end  man  frliher  nur  Beizenfarbstoffe  fur  echt  hielt,  und  deshalb 
nur  solche  in  der  Anthrachinonreihe,  wie  das  Alizarin-orange 
und-braun,  die  Alizarinblaus,  und  Alizarincyanine  etc.  darstellte, 
gelang  es  1894  bis  1897  Robert  E.  Schmidt,  auch  sauer  farbende 
Anthrachinonfarbstoffe  in  alien  moglichen  Niiancen  aufzufinden, 
die  an  Klarheit  und  in  der  Einfachheit  ihrer  Anwendungsweise 
den  altbekannten  Triphenylmethanfarbstoffen  an  die  Seite  zu 
stellen  sind,  dabei  aber  die  hervorragende  Lichtechtheit  der 
beizenfarbenden  Alizarinfarbstoffe  besitzen.  Ich  nenne  hier  nur 
das  Alizarincyaningrun,  das  Alizarinreinblau,  das  Anthrachi- 
nonblau,  das  AUzarin-saphirol,-astrol,-irisol  und-rubinol.  Die 
Lichtechtheit  dieser  Farbstoffe  und  ihre  bequeme  Anwen- 
dungsweise sind  so  vorzuglich,  dass  z.  B.  in  der  beruhmten  Manu- 
facture Nationale  des  Gobelins  in  Paris  diese  Farbstoffe  an  Stelle 
der  bis  dahin  gebrauchten  traten,  um  die  bei  den  Gobelins  zur 
Verwendung  kommende  Wolle  damit  zu  farben.  Das  beweist 
viel,  wenn  man  bedenkt,  dass  der  Quadratmeter  dieser  Gobelins, 
zu  dessen  Herstellung  ein  Arbeiter  mehr  als  ein  Jahr  braucht, 
durchschnittlich  fiir  Frs.  6,000. — verkauft  wird. 

Indanthren-und  Algolfarbstoffe 

Eine  ganz  neue  Bewegung  aber  setzte  auf  dem  Alizaringebiete 
ein,  als  es  Rene  Bohn  im  Jahre  1901  gelang,  in  dem  Indanthren 
auch  einen  Ktipenfarbstoff  fiir  Baumwolle  herzustellen,  der  sich 
wie  der  Indigo  im  reduzierten  Zustande  farben  liess,  letzteren 
an  Schonheit  und  Lebhaftigkeit,  aber  auch  an  Waschecht- 
heit  und  Lichtechtheit  noch  erheblich  ubertraf .  Die  Lichtecht- 
heit ist  so  gross,  dass  sie  als  unverganglich  bezeichnet  werden 
kann. 

Indanthrenblau  hat  infolge  dieser  phanomenalen  Echtheits- 
eigenschaften  den  Anlass  gegeben,  in  der  Anthrachinonreihe 
nach  weiteren  Kiipenfarbstoffen  zu  suchen.  Der  Erfolg  ist 
nicht  ausgeblieben,  und  schon  heute  verfugen  wir  uber  eine 
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grosse  Schaar  derselben.  Von  der  Badischen  Anilin-  und  Soda- 
Fabrik  werden  sie  unter  dem  Namen  Indanthrenfarbstoffe,  von 
den  Farbenfabriken  vorm.  Friedr.  Bayer  &  Co.  unter  dem  Namen 
Algolfarbstoffe  in  den  Handel  gebracht.  Diese  Farbstoffe  gehoren 
chemisch  zum  Teil  dem  Typus  der  Indanthrene  an,  zum  Teil 
sind  es  noch  kompliziertere  ringformige  Kondensationsprodukte 
mehrerer  Anthrachinonmolekule,  zum  Teil  sind  es  Di-  und  Tri- 
anthrachinonylamine.  Sehr  bemerkenswert  ist,  dass,  wie  im 
Laboratorium  der  Farbenfabriken  vorm.  Friedr.  Bayer  &  Co. 
zur  grossen  Ueberraschung  aller  Sachverstandigen  gefunden 
wurde,  schon  die  einfachen  Acyl  (-Benzoyl)  Derivate  der  Amino- 
anthrachinone,  hervorragende  Kupenfarbstoffe  sind. 

Lackfakben 

Aber  auch  fur  die  Herstellung  von  Korperfarben,  fur  Tapeten- 
und  Anstrichzwecke,  fiir  die  sogenannten  Lacke  sind  bestimmte 
Anilin-und  vor  allem  auch  die  Anthrachinonfarbstoffe  von  Wich- 
tigkeit.  Bekannt  ist  der  so  scheme  und  lichtechte  Tonerdelack 
des  Alizarins,  der  Krapplack.  Aber  auch  andere  Alizarin- 
farbstoffe  geben  wertvolle  Tonerdelacke,  so  z.  B.  das  Alizarin- 
saphirol  einen  hervorragend  lichtechten  blauen  Lack.  Dabei 
ist  es  nicht  einmal  notwendig,  ihre  Lacke  herzustellen.  Die 
meist  sehr  schwer  loslichen  Kupenfarbstoffe  selbst  konnen 
direkt  in  fein  verteilter  Form  benutzt  werden.  So  spielt  das 
Indanthrenblau  und  Algolblau  schon  heute  eine  bedeutende  Rolle, 
als  Ersatz  von  Ultramarin  zum  Blauen  von  besseren  Papieren, 
von  Geweben  und  selbst  von  Zucker. 

Die  Entwickelung  der  Anthracenfarbstoffe  ist  auch  in  anderer 
Hinsicht  bemerkenswert.  Nicht  nur  in  tinktureller,  sondern 
auch  in  chemischer  Beziehung  sind  manche  iiberraschende  und 
eigenartige  Reaktionen  dabei  entdeckt  worden,  wie  z.  B.  die 
seltsame  Wirkungsweise  der  Borsaure  und  die  katalytische  Wir- 
kung  des  Quecksilbers  beim  Sulfieren  des  Anthrachinons. 

Wir  stehen  aber  auf  diesem  Gebiete  noch  mitten  in  der  Ent- 
wickelung. Noch  bleiben  viele  Probleme  zu  losen  und  immer 
tauchen  neue  auf.  Viele  Farbstoffe  sind  hier  noch  zu  machen, 
um  den  Bediirfnissen  der  Farberei  zu  geniigen. 
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Sicherlich  wird  es  dem  rastlosen  Streben  der  Farbenchemiker 
gelingen,  auch  hier  immer  weiter  und  weiter  zu  kommen  und  die 
vielfach  so  berechtigten  Klagen  uber  mangelnde  Echtheit  der 
gefarbten  Stoffe  zum  Verstummen  zu  bringen.  Soli  dieses  Ziel 
erreicht  werden,  dann  ist  es  von  dem  Konsumenten  aber  auch 
unbedingt  erforderlich,  den  Produzenten  in  seinen  Bemuhungen 
zu  unterstutzen,  und  bei  dieser  Gelegenheit  mochte  ich  nicht 
versaumen,  festzustellen,  dass  gerade  in  den  Vereinigten  Staaten 
von  Nordamerika  diese  echteren  Farbstoffe  am  meisten  gebraucht 
werden  und  frilher  als  in  alien  anderen  Ldndern  Anerkennung  und 
weitverbreitete  Anwendung  gefunden  haben. 

Pharmazeutische  Chemie 

Die  synthetische  Darstellung  von  Heilmitteln,  die  pharma- 
zeutische Chemie,  mit  deren  Fortschritten  und  Problemen  wir 
uns  nunmehr  kurz  beschaftigen  wollen,  ist  die  jlingste  Sch wester 
der  Teerfarbenindustrie;  sie  hat  noch  nicht  lange  ihr  silbernes 
Jubilaum  hinter  sich.  Wer,  wie  ich,  das  Gluck  hatte,  an  ihrer 
Wiege  zu  stehen,  als  Antipyrin  von  Ludwig  Knorr  gefunden  wurde 
und  seine  ersten  noch  unbeholfenen  Schritte  zu  lenken,  als  Phe- 
nacetin  und  Sulfonal  entstanden,  der  muss  freudigen  Herzens  auf 
diese  Zeit  glanzender  Entwickelung  zuriickschauen.  Es  ist  viel 
tuchtige  Arbeit  geleistet  worden,  aber  es  bleibt  noch  unendlich 
viel  zu  tun  tibrig.  Hier  sehen  wir  Chemie  und  Medizin  innig 
miteinander  verbunden,  eine  auf  die  andere  angewiesen  und 
ohne  die  Hilfe  der  anderen  machtlos.  Und  welcher  Apparat 
gehort  dazu,  welche  Unmenge  von  Intelligenz  ist  erforderlich, 
wieviele  Krafte  sind  notig,  um  ein  neues  synthetisches  Heilmit- 
tel  ausfindig  zu  machen  und  ihm  seinen  Weg  durch  die  Klip- 
pen  des  Verkehrs  zu  ebnen.  Voran  ein  mit  alien  Hilfsmitteln 
ausgeriistetes  chemisches  Laboratorium;  ihm  zur  Seite  ein 
pharmakologisches  Institut  mit  chemisch-medizinisch  geschulten 
Kraften  und  einem  reichen  Tiermaterial;  daneben  das  neueste 
auf  diesem  Gebiete,  eine  nach  Ehrlichs  Vorbild  ausgerustete 
chemo-therapeutische  und  bakteriologische  Abteilung;  alles 
im  engsten  Kontakt  miteinander.  Was  da  ersonnen,  probiert 
und  nach  vielen  Muhen  als  brauchbar  ausgelesen  wird,  wandert 
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dann  in  die  Fabrikationsabteilungen  und  wird  hier  bis  in  die 
kleinsten  Einzelheiten  hinein  durchgearbeitet  und  zur  gross- 
moglichen  Vollendung  gebracht.  Dann  beginnt  das  wissen- 
schaftliche  Bureau  seine  muhevolle  Arbeit.  Da  gilt  es,  die 
richtigen  Zeugen  zu  finden,  die  das  Kind  aus  der  Taufe  heben, 
da  miissen  Vorurteile  aller  Art  entkraftet  werden  und  eine  gross- 
zugige  Propaganda  einsetzen.  Da  muss  endlich  auch  draussen 
das  grosse  Heer  der  Kliniker  und  Praktiker  unserer  Freunde  und 
Mitarbeiter  auf geboten  werden,  damit  das  in  stiller  Werkstatt 
Ersonnene  auf  sicherem  Schiff  hinausgeleitet  wird  in's  weite 
Meer  der  Oeffentlichkeit.  Und  endlich  muss  der  rechnende 
Kaufmann  alles  wieder  einbringen,  was  die  Unzahl  vergeblicher 
Versuche  gekostet  hat,  soli  das  Werk,  das  so  grosse  Mittel  ver- 
schlingt,  bestehen  konnen  und  sich  gedeihlich  weiter  entwickeln. 
Wahrlich  eine  Arbeit,  die  leider  viel  zu  oft  verkannt  und  nicht 
geniigend  gewtirdigt  wird.  1st  aber  einmal,  was  nur  alle  Jubel- 
jahre  vorkommt,  ein  grosser  Wurf  gelungen,  dann  heften  sich 
die  Neider,  die  Patent-  und  Namensschutzverletzer  an  unsere 
Fersen  und  suchen  den  wirklich  nicht  grossen  Verdienst  dieser 
Industrie  zu  rauben. 

Unbekummert  darum  aber  arbeitet  diese,  leider  heute  auch 
von  Apothekern  und  Aerzten  bekampfte,  pharmazeutische  In- 
dustrie unverzagt  weiter.  Denn  wir  erfiillen  neben  wirtschaftli- 
chen  Aufgaben  auch  ideale  Pflichten;  wir  bekampfen  systematisch 
die  Symptpme  der  Krankheiten  und  werden  so  die  getreuen  Heifer 
des  Arztes  und  der  geplagten  Pfleger.  Den  nagenden  Schmerz 
der  Kranken  lindern  wir  mit  narkotischen  und  anasthesierenden 
Substanzen.  Den  Schlaf ,  der  das  Leidenslager  flieht,  zwingen  wir 
in  unseren  Dienst;  das  Fieber  bannen  wir.  Die  kleinen  Lebe- 
wesen,  die  vielfach  die  Ursache  und  Trager  der  Krankheiten 
sind,  toten  wir  ab.  So  erganzen  wir  das  Bewahrte,  verbessern 
das  Bestehende.  Wir  isolieren  auch  aus  geschatzten  Drogen 
das  wirksame  Prinzip  und  garantieren  damit  eine  exakte  Do- 
sierung  und  den  Wegfall  unerwiinschter  oder  gar  gefahrlicher 
Nebenwirkungen. 

Die  hohe  chemische  Wissenschaft,  sie  kommt  bei  uns  voll  und 
ganz  zu  ihrem  Recht.  Auf  alien  Gebieten  der  anorganischen, 
organischen  und  physiologisch-biologischen  Chemie  sind  wir 
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mit  einem  Heer  von  wissenschaftlich  geschulten  Kraften  tatig. 
Glanzende  chemische  Synthesen  gelangen  uns-.  Noch  zuletzt 
der  Aufbau  des  Adrenalins1  (Suprarenin)  durch  Stolz,  des  Hy- 
drastinins  durch  Decker,  der  Purinbasen  durch  Emil  Fischer 
und  Wilhelm  Traube.  Alles  das  sind  Ruhmestaten  und  gar 
vieles  davon  wurde  in  den  Laboratorien  der  Industrie  gefunden. 

Dass  uns  aber  auch  jetzt  noch,  wie  im  Anfang,  zur  Zeit  des 
Antifebrins,  der  Zufall  helfen  muss,  zeigt  die  Ausmittelung  des 
neuesten  bewahrten  Gichtmittels,  des  Atophans,  die  einer  gluck- 
lichen  zufalligen  Beobachtung  zu  danken  ist.  Auch  in  das  alte 
Mutterkornproblem  bringt  die  Forschung  allmahlich  Licht  und 
riickt  die  Moglichkeit  synthetischer  Ersatzstoffe  in  greifbare 
Nahe.  Dabei  zeigt  sich,  dass  die  hamostyptisch  wirksamen 
Stoffe  eine  verhaltnismassig  recht  einfache  Konstitution  besitz- 
en.  Dass  in  unserem  Zeitalter  der  Nervositat  Sedativa  ihre 
Statte  finden,  wird  nicht  Wunder  nehmen.  Es  sei  nur  an  das 
neue  Adalin,  das  sich  vortrefflich  bewahrt,  erinnert.  In  der 
jiingsten  Zeit  ist  es  dem  Meister  chemischer  Forschung,  Emil 
Fischer,  dem  die  pharmazeutische  Industrie  neben  den  syntheti- 
schen  Purinbasen  Coffein,  Theobromin  und  Theocin  auch 
geschatzte  Medikamente,  wie  Veronal  und  Sajodin  zu  danken 
hat,  die  so  lange  vergeblich  versuchte  Konstitutionsaufklarung 
und  Synthese  des  Tannins  gelungen.  Durch  die  damit  ermog- 
lichte  kunstliche  Darstellung  von  Gerbstoffen  aller  Art  ist  ein 
neues  aussichtsvolles  Gebiet  der  Forschung  erschlossen  worden. 


Chemotherapie 

Auf  ein  anderes  zukunftsvolles  Gebiet  der  pharmazeutisch- 
medizinischen  Chemie  hat  aber  Ehrlich  erst  vor  kurzem  die 
Aufmerksamkeit  gelenkt,  die  Behandlung  von  Infektionskrank- 
heiten  durch  chemische  Mittel.  Durch  jahrelange  emsige  Arbeit, 
durch  tausende  und  abertausende  von  Versuchen  an  Tieren  gelang 

il  kg  Adrenalin,  das  jetzt  synthetisch  hergestellt  und  unter  dem  Namen 
Suprarenin  von  den  Hochster  Farbwerken  in  den  Handel  gebracht  wird, 
erfordert  zu  seiner  Herstellung  aus  den  Nebennieren  solche  von  40,000  Ochsen. 
Dieses  Product,  wie  zahlreiche  andere  Driisenpraparate,  werden  heute  auch 
von  grossen  amerikanischen  Schlachthausern  selbst  hergestellt. 
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ihm,  dem  Meister  der  Medizin  und  der  Chemie,  der  Nachweis, 
dass  man  chemische  Substanzen  herstellen  kann,  die  die  Para- 
siten  innerhalb  des  Korpers  toten,  ohne  den  Wirt  selbst  zu 
schadigen,  und  dass  diese  Wirkung  eine  Funktion  der  chemischen 
Konstitution  ist.  So  ging  der  Weg  dieser  neuen  Wissenschaft, 
die  Zauberkugeln  verwendet,  welche  nur  auf  die  Schadlinge  des 
Korpers  gerichtet  sind,  den  Organismus  selbst  und  seine  Zellen 
aber  nicht  beeinflussen,  iiber  die  Aminophenylarsinsaure — das 
Atoxyl — zum  Diaminodioxyarsenobenzol — dem  Salvarsan.  Zu 
den  alten  bewahrten  Heilmitteln  dem  Quecksilber,  Chinin  und 
der  Salicylsdure,  gesellte  sich  so  ein  neues  synthetisches  Praparat 
aus  der  Reihe  der  Arsenikalien.  Es  ist  sicher,  dass  wir  hier  erst 
am  Anfang  einer  neuen  Entwickelung  stehen.  Wir  wissen  schon, 
dass  wir  nicht  nur  Spirochaten,  sondern  so  auch  Bakterienkrank- 
heiten,  wie  die  Tuberkulose,  bekampfen  konnen.  Ja  selbst  die 
noch  nicht  in  ihren  Ursachen  erforschten  Krankheiten,  die 
Menschheit  wiirgenden  Carcinome  und  Sarcome  sind  wahrschein- 
lich,  wie  Emil  Fischer  zuerst  gefunden  hat,  auf  diesem  Wege  und 
zwar  mit  Selenverbindungen  bestimmter  Art  zu  beeinflussen. 
Aber  wenn  wir  erst  die  auf  Trypanosomen  beruhenden  Krankheit- 
en  zu  heilen  lernen,  welche  Grosstat  im  Interesse  der  Menschheit 
und  der  Volkswirtschaft  ware  damit  vollzogen,  wo  gerade  die 
fruchtbarsten  Lander  der  Erde  von  diesen  Krankheiten  befallen 
sind,  die  Mensch  und  Tier  der  rettungslosen  Vernichtung  iiber- 
liefern.  Weder  Salvarsan  noch  Atoxyl  leisten  bei  der  Schlaf- 
krankheit  die  gewunschten  Dienste.  Es  mussen  hierfiir  andere, 
noch  nicht  bekannte  Heilmittel  gesucht  werden. 

Auch  die  Behandlung  der  Syphilis  mit  ihren  schrecklichen 
Folgen  ist  noch  keine  vollkommene,  trotz  Quecksilber  und  Sal- 
varsan, doch  steht  zu  hoffen,  dass  im  Laboratorium  durchge- 
fiihrte  systematische  Versuche  mit  den  zahllosen  Produkten, 
welche  die  Chemie  in  Verbindung  mit  Quecksilber  und  Arsen 
darzustellen  vermag,  auch  in  der  Praxis  Erfolge  zeigen  werden. 

RlECHSTOFFE 

Auf  dem  Gebiete  der  RiechstofTe  sind,  seit  der  Duft  des  Veil- 
chens  mit  dem  Jonon  nachgebildet  wurde  und  seitdem  die  syn- 
thetische  Darstellung  des  Kampfers  aus  dem  Terpentinol  gelang, 
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keine  so  erheblichen  Fortschritte  gemacht  worden,  dass  wir 
lange  bei  dieser  ebenfalls  bedeutungsvollen  und  mit  einem  jahr- 
lichen  Umsatz  von  45  bis  50  Millionen  Mark  rechnenden  Indus- 
trie zu  verweilen  brauchen.  Die  Tatigkeit  der  Chemiker  ist 
hier  darauf  gerichtet,  die  komplexen  und  einfachen  naturlichen 
Riechstoffe  zu  erforschen  und  in  ihre  einzelnen  Bestandteile  zu 
zerlegen,  um  sie  dann  aus  synthetisch  hergestellten  Produkten 
wieder  aufzubauen,  wie  dies  beim  Rosenol,  Maiglockchen-und 
Veilchenbliitenol  mit  Erfolg  geschehen  ist.  Sehr  oft  sind  hierzu 
Stoffe  als  Trager  des  Duftes  notig,  die,  wie  die  Indole,  weit  davon 
entfernt  sind,  zu  den  angenehm  riechenden  Produkten  gezahlt 
zu  werden. 

Kunstseide 

Wenn  man  auch  zweifelhaft  dariiber  sein  kann,  ob  die  Kunst- 
seide— der  jahrliche  Verbrauch  wird  auf  ca.  7  Millionen  Kg. 
geschatzt — der  chemischen  Industrie  noch  zugezahlt  werden 
darf,  da  sie  schon  wegen  des  Ueberwiegens  der  bei  ihrer  Her- 
stellung  notwendigen  Spinnmaschinen  in  naher  Beziehung 
zur  Textilindustrie  stent,  so  sind  doch  die  zu  ihrer  Fabrikation 
notwendigen  Ausgangsprodukte,  die  Nitrocellulose,  die  Kupfer- 
oxydammoniakcellulose  und  die  Cellulose-Xantogenate  von 
so  grosser  Bedeutung,  dass  dem  Chemiker  hier  dieselbe  Rolle 
wie  dem  Ingenieur  zufallt.  Hier  ist  die  Viscoseseide,  aus  dem 
Cellulose-Xantogenat  im  Begriff,  die  Nitrocelluloseseide  und 
den  Glanzstoff  zu  verdrangen,  nachdem  es  durch  griindliches 
Studium  der  chemischen  Vorgange  gelungen  ist,  ihre  Herstellung 
zu  verbessern.  Tatsachlich  hat  sie  auch  von  alien  Kunstseiden 
den  schonsten  Glanz  und  lasst  sich  am  billigsten  fabrizieren, 
so  dass  selbst  das  scheinbar  einfachste  Verfahren  aus  Kupferoxyd- 
ammoniakcellulose  im  Konkurrenzkampf  mit  ihr  die  Segel 
streichen  muss.  Von  den  Vereinigten  Glanzstofffabriken  zu 
Elberfeld  und  ihrer  Fabrik  Oberbruch  in  Dremmen  bei  Aachen 
ist  mir  eine  schone  Kollektion  dieser  neuesten  Viscoseseide,  sowie 
der  Ausgangsmaterialien  vom  rohen  Holz  uber  den  Zellstoff,  die 
Alkalicellulose  und  das  daraus  mit  Schwefelkohlenstoff  dargestellte 
Cellulosexantogenat  bis  zur  fertigen  Viscoselosung  iiberlassen 
worden. 
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ACETTLCELLULOSE 

Cellitfilm.  Auf  dem  Gebiete  der  acetonloslichen  Acetylcellu- 
lose,  Cellit  genannt,  haben  sich  bisher  die  von  den  Farbenfabriken 
vorm.  Friedr.  Bayer  &  Co.  daraus  zuerst  dargestellten  Kinemato- 
graphenfilms,  welche  den  Vorzug  der  Unverbrennlichkeit  vor 
denen  aus  Nitrocellulose  besitzen,  noch  nicht  durchsetzen  konnen. 
In  ihren  samtlichen  Eigenschaften  sind  sie  den  alten  feuerge- 
fahrlichen  Films  ebenburtig,  aber  die  Kinematographentheater- 
besitzer  wehren  sich  gegen  ihre  Einfiihrung,  weil  sie  eine  Ver- 
wendung  des  Kinematographen  in  Schule  und  Hause  moglich 
machen,  was  unverstandlicherweise  als  eine  Konkurrenz  gegen 
die  der  strengen  polizeiliehen  Aufsicht  unterworfenen  Kinemato- 
graphentheater  angesehen  wird.  Hier  kann  also  nur  ein  Druck 
von  oben,  der  die  Anwendung  der  entflammbaren  Films  erschwert 
und  die  Verwendung  der  Cellitfilms  erleichtert,  helfen.  Es  ist 
Aussicht  vorhanden,  dass  in  dieser  Weise,  in  Deutschland  wenig- 
stens,  bald  vorgegangen  wird  und  dass  dann  die  Brande  in  den 
Kinematographentheatern  aufhoren  und  die  damit  verbundenen 
Gefahren  fur  Leben  und  Eigentum  beseitigt  werden. 

Baykogarn.  Wenn  sich  auch  auf  dem  Gebiete  der  Baumwoll- 
faden,  die  mit  einer  Mischung  von  Cellit  und  Metall  iiberzogen 
sind  und  von  den  Farbenfabriken  vorm.  Friedr.  Bayer  &  Co.  unter 
dem  Namen  Baykogarn  als  besserer  Ersatz  von  Gold-und  Silber- 
faden,  in  den  Handel  kommen,  nichts  neues  ereignet  hat,  so 
mochte  ich  doch  die  Gelegenheit  nicht  vonibergehen  lassen,  um 
auch  die  hier  anwesenden-  Damen  auf  die  schonen  Effekte  hinzu- 
weisen,  die  sich  bei  Wand-  und  Mobelstoffen,  Stickerein  etc.  mit 
diesem  neuen  Produkt  der  chemischen  Industrie  erzielen  lassen. 

Cellon.  Das  Problem,  unverbrennbares  Celluloid  zu  machen, 
indem  man  Cellit  durch  zweckentsprechende  Verarbeitung  mit 
schwer  brennbaren  und  nicht  brennbaren  Kampferersatzmitteln 
mengt,  ist  heute  als  gelost  zu  betrachten.  Eichengriin  hat  die 
Fabrikationsweise  ausserordentlich  vereinfacht,  indem  er  zeigte, 
dass  bestimmte  Acetylcellulosen  in  der  gleichen  Weise  gelatiniert 
werden  konnen,  wie  dieses  bei  der  Nitrocellulose  moglich  ist. 
Bekanntlich  gibt  Nitrocellulose  mit  Kampfer  bei  Gegenwart 
eines  Losungsmittels  sogenannte  starre  Losungen,  die  sich  selbst 
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in  getrocknetem  Zustand  mit  Leichtigkeit  schneiden,  oder  in 
Form  von  Staben,  Rohren  oder  Faden  bringen  lassen.  Auch 
das  Cellit  liess  sich  mit  den  entsprechenden  Kampferersatzmit- 
teln  in  ganz  analoger  Weise  in  das  Cellon  genannte  unverbrenn- 
liche  Ersatzprodukt  fur  Celluloid  uberfuhren.  So  werden  heute 
schon  Blocke  von  100  kg  Gewicht  hergestellt,  welche  man  wie 
Celluloid  sagen,  schneiden,  frasen,  schleifen  und  polieren,  in 
der  Warme  pressen  und  biegen  und  mit  Hilfe  von  heissem  Dampf 
in  Formen  bringen  oder  ziehen  kann.  Das  Cellon  zeigt  auch 
vor  dem  Celluloid  den  Vorteil,  dass  es  von  grosserer  Plastizitat 
und  dabei  weicher  und  dehnbarer  ist  und  deshalb  in  vielen  Fallen 
als  Ersatz  fur  Hartgummi,  Guttapercha,  Leder  etc.  benutzt 
wird.  Mit  diesem  Cellon  in  Form  hochviscoser  syrupartiger 
Losungen  kann  man  auch  Stoffe,  Holz,  Papier,  Metalle  etc.  mit 
dicken  emailleartigen  zusammenhangenden  und  nicht  briichig 
werdenden  Schichten  iiberziehen  und  so  Lackleder,  Kunstleder, 
Isolationsstoffe,  Ballonstoffe  etc.  herstellen.  In  Frankreich 
werden  heute  schon  die  Aeroplanflachen  mit  diesem  Lack  tiber- 
zogen.  Aus  diesem  Material  mit  neuen  technischen  Eigen- 
schaften  und  vielseitiger  Verwendungsweise  sind  die  vielen,  dort 
ausgestellten  Gegenstande  der  Rheinisch-Westfdlischen  Spreng- 
stoff-Actien-Gesellschaft  in  Coin  und  der  Societe  Industrielle  de 
Celluloid  in  Paris  gemacht. 


Kautschuk 

Endlich  komme  ich  zum  Schluss  zu  einem  der  grossten  Erfolge, 
aber  auch  zugleich  schwierigsten  Probleme  der  chemischen 
Industrie,  zur  Bereitung  des  kunstlichen  Kautschuks.  Ich  bin 
stolz  darauf ,  dass  seine  Synthese  in  dem  Werk  gegluckt  ist,  dessen 
Leitung  mir  obliegt,  und  dass  ich  alle  Stadien  dieser  wichtigen 
Erfindung  habe  genau  verfolgen  konnen.  Es  wird  Sie  vielleicht, 
trotz  der  vorgeruckten  Zeit,  noch  interessieren  zu  horen,  wie  diese 
ganze  Sache  sich  abgespielt  hat,  zumal  gerade  in  den  letzten 
Wochen  viel  Falsches  und  Entstelltes  in  der  Presse  dariiber  zu 
lesen  ist. 

Zuvor  jedoch  einige  Worte  iiber  den  natiirlichen  Kautschuk. 
Die  Kenntnis  desselben  verdankt  die  alte  Welt  der  neuen  Welt. 
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Bald  nach  des  Columbus  Fahrt  wurde  dieses  Wunderprodukt 
bei  uns  bekannt.  Wenn  ich,  vom  alten  Europa  kommend,  Ihnen 
jetzt  das  daselbst  synthetisch  aufgebaute  Colloid  mitbringe,  so 
trage  ich  damit  einen  Teil  der  alten  Schuld  wieder  ab,  in  die  uns 
einst  Amerikas  Gabe  versenkt  hatte. 

Noch  vor  einem  Menschenalter  lieferte  der  Siiden  des  grossen 
amerikanischen  Continents  fast  alle  Handelsware.  Seitdem  sind 
in  vielen  tropischen  Landstrichen  Plantagen  angelegt  worden 
die  einen  ungeahnten  Aufschwung  genommen  haben  und  mit 
ihrer  grossen  Produktion  bald  die  alte  Heimat  des  Wildkaut- 
schuks  iiberfliigeln  werden.  Dabei  handelt  es  sich  um  Werte 
von  vielen,  vielen  Millionen  und  fiir  den  Siiden  dieses  Erdteils 
um  ein  iiberaus  wichtiges  und  schwieriges  volkswirtschaftliehes 
Problem. 

Als  bekannt  darf  ich  voraussetzen,  dass  Kautschuk  aus  dem 
Milchsafte  zahlreicher  Baum-und  Strauchgattungen  und  grotesk 
geformter  Lianen  durch  Koagulation  nach  verschiedenartigen 
Methoden  gewonnen  wird  und  dass  dieses  Produkterst  durch 
kunstgerechte  Behandlung  mit  Schwefel  oder  schwefelhaltigen 
Verbindungen,  durch  sogenannte  Vulkanisation,  seine  besonders 
hochgeschatzten  Eigenschaften  erlangt.  Die  Synthese  ging  nun 
ganz  andere  Wege.  Durch  Zertrummerung  des  grossen  Mole- 
kularkomplexes,  wie  er  sicherlich  im  Kautschuk  vorhanden  ist, 
mittelst  pyrogenen  Abbaus,  also  durch  Trockendestillation, 
wurde  neben  einem  Rattenkonig  aller  moglichen  Gase,  Oele  und 
Harze  auch  ein  farbloses,  benzinahnliches  Liquidum  erhalten, 
dem  die  Forschung  den  Namen  Isopren  gab.  Der  Franzose 
Bouchardat  hat  zuerst  die  Vermutung  ausgesprochen,  dass  dieses 
Isopren,  das  bei  der  Trockendestillation  des  Kautschuks  nur  in 
ganz  geringen  Mengen  und  nur  unrein  gewonnen  wird,  zum 
Kautschuk  in  ganz  besonders  nahen  Beziehungen  stehe.  Diese 
wichtige  Frage  ist  dann  von  den  Gelehrten  aller  Lander  jahr- 
zehntelang  eifrig  erortert  worden,  und  in  diesem  Meinungskampf 
standen  sich  die  Ansichten  pro  und  contra  scharf  gegenuber. 
Wohl  wollte  der  Englander  Tilden  durch  Einwirkung  von  Salz- 
saure  aus  diesem  Isopren  schon  in  den  80er  Jahren  kunstlichen 
Kautschuk  erhalten  haben.  Es  gelang  aber  weder  Tilden,  noch 
seinen  Assistenten,  welche  sich  jahrelang  abmuhten,  den  Versuch 
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zu  wiederholen.  Auch  zahlreiche  andere  Forscher  darunter 
unsere  eigenen  Chemiker  waren  nicht  in  der  Lage,  diese  Angaben 
zu  bestatigen.  Tm  Jahre  1894  fand  Tilden,  dass  dasjenige 
Isopren,  welches  er  10  Jahre  vorher  hergestellt  hatte,  beim 
Stehen,  sich  teilweise  zu  Kautschuk  polymerisirt  hatte.  Auf 
diese  Weise  ist  Tilden  der  erste  gewesen,  welcher  synthetischen 
Kautschuk  hergestellt  hat,  seine  Methode  jedoch,  welche  man 
noch  nicht  wiederholen  konnte,  da  dazu  noch  nicht  genug  Zeit 
verflossen  ist,  ist  augenscheinlich  technich  nicht  verwendbar. 
Erst  Fritz  Hofmann  von  den  Farbenfabriken  vorm.  Friedr.  Bayer 
&  Co.  in  Elberfeld  bezw.  Leverkusen  bei  Coin  am  Rhein  darf  als 
der  wahre  Erfinder  des  synthetischen  Kautschuks  angesprochen 
werden,  weil  es  ihm  im  August  1909  durch  Anwendung  von 
Warme  gelang,  die  Isoprenmolekule  zu  dem  grossen  Kautschuk  - 
komplex  zusammen  zu  Schmieden.  Jeder  ist  in  der  Lage,  diesen 
ausserordentlich  einfachen  Versuch  nachzuprtifen  und  wird  und 
muss  die  Angaben  Hofmanns  bestatigen  vorausgesetzt,  dass  er 
reines  Isopren  verwendet. 

Das  dort  in  grosserer  Menge  ausgestellte  Fabrikat  ist  aber 
auch  von  den  bedeutendsten  Fachleuten  auf  seine  praktische 
Verwendbar keit  und  von  Carl  Harries  in  Kiel,  der  in  jahrelanger 
muhevoller  Arbeit  den  Boden  vorbereitete,  auf  seine  wissen- 
schaftliche  Zusammensetzung  gepriift  worden. 

Isopren  gehort  zur  Familie  der  Butadiene.  Es  war  begreiflich, 
dass  dieses  Betamethylbutadien  keine  besondere  und  isolierte 
Stellung  unter  seinesgleichen  einnehmen  konnte.  Deshalb 
mussten  auch  die  anderen  Glieder  dieser  interessanten  Gruppe 
beim  Erwarmen  analoge  und  homologe  Kautschuke  geben. 
Diese  bei  der  kiinstlichen  Herstellung  von  Naturprodukten 
immer  auftretende  Variationsmoglichkeit  ist  voll  und  ganz 
gegluckt,  und  mehrere  Reprasentanten  der  neuen  Korperklasse 
mit  anderen  Eigenschaften  sind  dem  technischen  Studium  zugan- 
gig  gemacht  worden.  Exact e  Beweise  erbrachte  auch  hier  zu- 
erst  Elberfeld. 

Wenn  Sie  das  jetzt  alles  so  horen  und  die  schonen  Praparate  hier 
vor  sich  sehen,  so  scheint  das  recht  einfach,  durchsichtig  und 
klar.  Aber  dieser  Schein  trugt.  Die  Schwierigkeiten,  die 
bisher  iiberwunden  werden  mussten,  waren  gross,  diejenigen, 
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die  noch  zu  uberwinden  sind,  um  ein  Produkt  zu  maehen,  das 
dem  Parakautschuk  in  Qualitat  ebenbxirtig  ist,  und  das  den 
Konkurrenzkampf  mit  dem  billigen,  kaum  2  Mark  kostenden 
Plant agenkautschuk  aufnehmen  kann,  sind  noch  grosser.  Solche 
Miihe  schreckt  den  Chemiker  und  Techniker  nicht,  im  Gegenteil, 
sie  reizt  ihn  machtig  zu  neuen  Taten.  Der  Stein  ist  im  Rollen, 
und  wir  werden  schon  dafur  sorgen,  dass  er  sein  Ziel  erreicht. 
Und  was  verstehen  wir  unter  diesem  Ziel?  Wir  hoffen,  dass  das 
synthetische  Material  recht  bald  neb  en  dem  natlirlichen  Pflan- 
zengummi  eine  ebenbtirtige  Rolle  auf  dem  Weltmarkte  spielen 
wird.  Riesenhaft  ist  der  Konsum  an  Kautschukwaren.  Fur 
drei  Milliarden  Mark  werden  jahrlich  davon  umgesetzt,  und  in 
ihnen  befindet  sich,  zum  heutigen  Preise  von  12  Mark  gerechnet, 
fiir  eine  Milliarde  Mark  Rohgummi.  Wie  schrumpfen  gegen 
dieses  titanische  Problem  die  anderen  Aufgaben  zusammen,  die 
sonst  dem  Chemiker  gestellt  sind.  Freilich,  Phantasten  wird 
der  Lorbeer  nicht  zufallen,  sondern  nur  Mannern,  die  ntichtern 
und  kiihl  ihre  Schritte  wagen.  Solcher  Ackersleute  Saat  reift 
langsam,  und  wenn  in  der  Presse  erwahnt  wird,  dass  dieses  alles 
ein  Kinderspiel  ist,  und  dass  das  Problem  gelost  sei,  so  muss  ich 
es  Ihnen  uberlassen,  ob  Sie  das  glauben  wollen  oder  nicht,  wie 
so  vieles,  was  die  Druckerschwarze  geduldig  auf  Zeitungspapier 
bringt.  Ich  stehe  mitten  in  dieser  Bewegung,  schon  seit  langer 
Zeit  fahren  wir  auf  Reifen  aus  synthetischem  Kautschuk.  Trotz- 
dem,  wenn  Sie  mich  fragen,  wann  werden  mit  dem  synthetischen 
Produkt  die  so  oft  prophezeiten  Millionen  geerntet  werden,  so 
muss  ich  Ihnen  antworten,  ich  weiss  es  nicht,  sobald  wohl  auch 
nicht,  obgleich  sicherlich  synthetischer  Kautschuk  in  allernachster 
Zeit  schon  im  Handel  erscheinen  wird.  Aber  ich  hoffe  es  zu 
erleben,  dass  auch  hier  die  Kunst  den  Sieg  uber  die  Natur  davon 
tragt. 

Wir  sind  am  Ende  unserer  Fahrt.  Nicht  nur  uber  die  Gefilde 
Deutschlands,  sondern  auch  aller  Lander,  in  denen  chemische 
Industrie  betrieben  wird,  sind  wir  hinweggefahren  und  haben 
Einblick  genommen  in  das  unermtidliche  Vorwartsstreben,  das 
ruhelose  Forschen  nach  Neuem,  das  nimmer  ermudende  Ringen 
nach  technischer  Erkenntnis,  wie  es  sich  in  den  Laboratorien 
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und  Werkstatten  dieser  grossen  und  immer  grosser  werdenden 
chemischen  Industrie  abspielt.  Unser  Luftschiff  fiihren  wir  jetzt 
dem  Hafen  zu,  von  dem  aus  wir  unser  en  Aufllug  genommen, 
und  landen  da,  wo  aus  aller  Herren  Lander  die  Fachgenossen 
zusammengestromt  sind,  um  die  Fortschritte,  die  jeder  erzielt 
hat,  den  Kollegen  vorzufuhren  und  die  Probleme,  welche  abge- 
schlossen  sind,  und  die  neuen,  welche  uns  zu  losen  bevorstehen, 
in  offentlicher  und  privater  Unterhaltung  zu  besprechen. 

Die  internationalen  Kongresse  fur  angewandte  Chemie, 
dienen  in  erster  Linie  diesen  Zwecken  und  Zielen  und  tragen 
damit  direkt  und  indirekt  zur  Forderung  unserer  Industrie  bei. 
Sie  dienen  aber  auch  dem  Nebenzweck,  dass  sie  die  grossen  Taten, 
welche  auf  unseren  Gebieten  erzielt  worden  sind,  in  weite  Kreise 
tragen.  Dadurch  machen  sie  die  Bedeutung  unserer  Wissen- 
schaft  und  der  darauf  fussenden  Technik  jedem  klar,  der  in 
seiner  Stellung,  in  der  Gesellschaft  und  im  Staate  Einfluss  hat, 
damit  so  unser  Gebiet  gleiche  Forderung  erfahrt,  wie  andere, 
damit  mehr  und  mehr  bekannt  wird,  wie  wichtig  auch  die  che- 
mische  Industrie  und  damit  die  Trager  derselben,  die  Chemiker, 
in  volkswirtschaftlicher  und  hygienischer  Beziehung  sind. 

Dass  strahlendes  Licht  dieser  Erkenntnis  auch  vom  VIII. 
Internationalen  Kongress  fur  angewandte  Chemie  ausgehen 
wird,  dafur  birgt  die  grossartige  Organisation,  mit  der  unsere 
Freunde,  die  amerikanischen  Chemiker,  diesen  Kongress  vor- 
bereitet  haben,  die  geschickte  Art,  mit  der  er  geleitet  und  durch- 
gefiihrt  wird,  und  die  gastliche  Aufnahme,  die  uns  hier  nicht  nur 
von  den  Collegen  sondern  von  der  ganzen  Bevolkerung  bereitet 
worden  ist,  und  die  uns  noch  auf  unseren  Rundreisen  durch  die 
bliihende  in  vieler  Beziehung  vorbildliche  Industrie  Amerikas 
bevorsteht. 

Auch  fur  die  chemische  Wissenschaft  und  Industrie  gilt  das 
Schillersche  Wort: 

11  Nur  dem  Ernst,  den  keine  Milhe  bleichet,  rauscht  der  Wahrheit 
tief  versteckter  Born." 


THE  LATEST  ACHIEVEMENTS  AND  PROBLEMS  OF 
THE  CHEMICAL  INDUSTRY 


Carl  Dttisberg,  Elberfeld 

(Translation  supplied  by  the  Author) 

Probably  in  no  domain  of  human  knowledge  and  endeavor 
have  the  combined  forces  of  theory  and  practice,  intimately 
acting  and  re-acting  upon  each  other,  made  such  immense  strides 
and  led  to  the  solution  of  such  difficult  problems  as  in  the  Chem- 
ical Industry,  an  industry  which,  indeed,  had  its  beginnings  in 
the  distant  past,  but  in  its  vast  development  and  international 
character  is  essentially  a  child  of  modern  times.  Success  has  so 
emboldened  this  industry  that  it  considers  itself  capable  of  solv- 
ing any  problem,  provided  the  men  in  its  service  are  well  trained 
in  theory  and  practice  and  ready  to  devote  themselves  to  the 
best  of  their  ability,  with  patience  and  perseverance,  to  the  object 
in  view.  This  has  been  shown  by  the  struggle  between  the  con- 
tact process  of  producing  sulfuric  acid  and  the  old  "chamber 
process";  by  the  rivalry  between  the  Solvay  process  and  the  Le 
Blanc  method  in  the  manufacture  of  soda;  by  the  production  of 
nitric  acid  and  its  salts  by  direct  oxidation  of  nitrogen  of  the  air 
under  the  influence  of  the  heat  of  the  electric  discharge;  by  the 
manufacture  of  ammonia  from  atmospheric  nitrogen  indirectly 
via  calcium  cyanamide,  and  directly  by  combination  with  hydro- 
gen; by  the  replacement  of  madder  by  alizarine,  and  of  natural 
by  synthetic  indigo,  as  well  as  by  innumerable  other  instances 
in  the  color,  perfume  and,  pharmaceutical  industries. 

If,  before  an  audience  not  wholly  consisting  of  chemists,  I 
venture,  within  the  brief  period  of  an  hour,  to  describe  the  latest 
achievements  of  the  chemical  industry  and  to  recount  the  prob- 
lems that  are  engaging  our  attention,  I  must  restrict  myself  to  a 
great  extent  both  in  the  choice  of  the  subject  matter  and  its 
mode  of  presentation.  We  can,  indeed,  merely  touch  upon  the 
most  important  happenings  in  our  industry  and  must,  from  the 
very  outset,  refrain  from  a  thorough  discussion  of  the  subject, 
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either  from  the  purely  chemical  or  the  technical  side.  However, 
what  cannot  be  described  for  lack  of  time,  and  what  we  should 
very  much  like  to  add  for  the  sake  of  those  chemists  who  are 
present,  is  illustrated  by  that  rich  collection  of  diagrams,  products 
and  materials  of  all  kinds.  What  can  neither  be  mentioned  in 
my  paper  nor  illustrated  by  these  exhibits,  will  be  demonstrated 
by  means  of  lantern  slides,  and,  should  you  possess  patience 
enough,  I  shall  show  you  at  the  conclusion  of  my  address  one 
of  the  newest  factories  which  the  German  Chemical  Industry 
has  built  on  the  Rhine,  with  its  various  manufacturing  de- 
partments and,  above  all,  its  provisions  for  the  welfare  of  its 
employees. 

In  the  spirit  of  Faust:  "  Who  brings  much  will  bring  something 
to  many,"  I  invite  you  to  make  a  flight  with  me  in  an  airship, 
as  it  were,  over  the  fields  where  the  Chemical  Industry  holds 
sway  and,  from  our  point  of  vantage,  to  take  a  bird's-eye  view 
of  the  latest  achievements  of  this  industry.  Now  and  then,  we 
shall  make  a  landing  and  examine  the  most  attractive  features 
a  little  more  closely. 

Production  of  Power:  The  question  of  power,  which  is  of 
the  utmost  importance  in  every  industry  and  especially  in  the 
great  synthetic  processes  by  means  of  which  nitric  acid  and 
ammonia  are  manufactured,  is  now  dominated  by  the  perfected 
utilization  of  hydraulic  power  and  the  development  of  the  tur- 
bine. Not  only  does  the  transmission  of  electric  energy  render 
it  possible  to  utilize  water  power  at  great  distances,  but  it  also 
allows  of  the  transmission  of  power  evolved  at  the  coal  mines  and 
the  peat  fields  to  distant  points,  thus  eliminating  the  necessity 
of  transporting  the  fuel  itself.  Recently,  we  also  learned  to 
apply  the  principles  of  the  water  turbine  to  the  steam  turbine. 
But  this  advance  over  the  piston  steam  engine,  which  Watt  so 
ingeniously  constructed  about  150  years  ago,  has  already  been 
surpassed  by  benzine,  petroleum  or  oil  motors  (Diesel  motors), 
and,  above  all,  by  the  reliable  gas  engines  which  are  driven  by 
blast  furnace  gases,  Mond  gas,  and,  more  recently,  by  peat  gas. 

Production  of  By-Products:  The  manufacture  of  by- 
products goes  hand  in  hand  with  this  more  direct  generation  of 
energy  from  fuel.    These  products  include  ammonium  sulphate, 
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of  such  great  importance  in  agriculture,  and  the  tar  distillation 
products,  so  indispensable  in  the  color  industry.  The  latest  and 
most  rational  method  of  utilizing  the  peat  or  turf  beds,  which  are 
so  plentiful  in  Germany  and  in  many  other  countries,  is  practiced 
in  Schweger  Moor  near  Osnabruck  according  to  a  process  dis- 
covered by  Frank  and  Caro.  There  peat  gas  is  produced  and  util- 
ized and  ammonia  obtained  as  a  by-product,  the  required  power 
being  generated  in  a  3,000  h.  p.  central  electric  power  station. 
The  moorland,  after  removal  of  the  peat,  is  rendered  serviceable 
for  agricultural  purposes. 

At  that  place,  nearly  2,500  to  2,600  cubic  meters  of  gas  with 
1,000-1,300  calories  of  heat  were  obtained  from  1,000  Kg.  of 
absolutely  water-free  peat  in  the  form  of  air-dried  peat  with  45 
to  60  or  70  per  cent,  of  moisture.  This  gas  represents  energy 
equal  to  1,000  h.  p.  hours,  equal  to  700  kilowatt  hours,  after  de- 
ducting the  heat  and  power  used  for  the  operation  of  the  gas 
works.  In  addition  35  Kg.  ammonium  sulphate  were  produced 
from  the  above  quantity  of  peat  which  contains  1  per  cent,  of 
nitrogen. 

The  greatest  problem  of  power  production,  the  direct  conver- 
sion of  coal  into  electric  energy  by  means  of  gas  batteries,  a 
problem  which  we  had  hoped  to  solve  25  years  ago,  is  still  today 
nothing  more  than  a  dream. 

Production  of  Cold  :  Besides  the  problem  of  power  and 
heat,  the  question  of  refrigeration  is  one  of  growing  importance 
to  the  chemical  industry.  Instead  of  the  ammonia  machines 
with  which  a  temperature  of  minus  20  C.  can  be  attained,  we 
employ  today  sulphurous  acid  machines  or,  better  still,  resort 
to  the  carbonic  acid  gasifier  which  yields  a  temperature  of  40  C. 
below  zero.  It  is  hoped  in  the  near  future  to  produce  refrigera- 
ting machines,  which,  by  the  use  of  suitable  hydrocarbons,  will 
give  temperatures  of  minus  80  C.  Plants  for  the  liquefaction  of 
air,  producing  as  low  a  temperature  as  minus  190  C,  are  becom- 
ing more  and  more  common  and  are  especially  profitable  where 
gas  mixtures,  rich  in  oxygen,  or  where  pure  nitrogen,  which  are 
simultaneously  produced,  can  be  utilized.  Diagrams  showing 
the  process  invented  by  Linde  for  the  rectification  of  liquid  air 
with  the  object  of  isolating  nitrogen  and  oxygen  are  exhibited 
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here.  The  Badische  Anilin  and  Soda  Fabrik  in  Ludwigshafen 
on  the  Rhine  intends  to  manufacture  hydrogen  from  water  gas 
in  a  similar  way  and  to  utilize  the  carbon  monoxide,  which  is 
simultaneously  obtained,  as  a  source  of  power.  In  a  large  plant 
which  is  being  erected,  the  firm  is  going  to  produce  ammonia 
synthetically  by  combining,  according  to  Haber's  invention,  pure 
nitrogen,  obtained  by  the  liquefaction  and  rectification  of  air, 
with  hydrogen  manufactured  as  above.  Particulars  about  this 
process  will  be  given  during  the  Congress  by  Professor  Bernthsen 
in  his  lecture  on  "Synthetic  Ammonia." 

Size  of  Appakatus:  Influenced  by  the  Solvay  process  for  the 
manufacture  of  soda  and  its  pecuniary  advantages,  the  apparatus 
used  in  the  chemical  industry  have  enormously  increased  in  size. 
In  this  respect  the  United  States,  no  doubt  on  account  of  the 
example  set  by  the  iron  industry  with  its  blast  furnaces  with  a 
daily  capacity  of  500  tons;  its  giant  conveyers  (50  ton  wagons), 
its  huge  hoisting  cranes,  is  ahead  of  other  countries.  But  careful 
calculations  have  proved  that  there  is  a  limit  in  this  direction. 
The  failure,  on  account  of  size,  of  the  Mactear  sulfate  furnace, 
with  a  daily  output  of  25  tons,  is  well  known,  whilst  the  mechani- 
cal sulfate  furnace  of  the  Verein  Chemischer  Fabriken  in  Mann- 
heim, which  produces  only  7  tons  a  day,  is  a  success  everywhere. 
It  is  not  improbable  that  the  high  cost  of  construction  and  the 
great  loss  which  accidental  stoppage  entails  will  necessitate  a 
reduction  in  size  of  the  wonderful  Wedge  furnace,  a  creation  of 
the  United  States,  which  roasts  30  tons  of  iron  pyrites  per  day. 

In  the  organic  chemical  industry,  the  iron  vessels  for  chlorin- 
ation,  sulfonation,  nitration,  reduction  and  oxidation,  as  well 
as  the  wooden  tanks  in  which  we  diazotize  and  produce  colors, 
have  developed  from  the  small  vessels  and  vats  of  former  years 
into  apparatus  of  mighty  size,  their  limit  being  generally  deter- 
mined by  the  capacity  of  the  mechanical  industry.  But  here, 
too,  the  mistakes  which  often  occur  in  manufacturing  processes 
and  the  extra  losses  which  they  involve,  teach  us  that  a  wise 
moderation  should  be  exercised. 

Wherever  possible,  continuous  operations  have  replaced  those 
processes  which  worked  intermittently.  In  this  way  loss  of  time 
and  expense,  caused  by  cooling  and  reheating,  are  avoided. 
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This  is  exemplified  by  Uebel's  new  method  of  the  production  of 
nitric  acid  from  Chili  saltpetre  with  retorts  lying  above  each  other 
and  without  stirrer,  and  by  that  of  the  Badische  Anilin  and  Soda 
Fabrik,  where  the  chambers  are  back  of  each  other  with  stirrer, 
these  methods  having  replaced  the  old  single  retort  process. 

Material:  As  regards  the  material  for  chemical  apparatus 
several  new  wares  must  be  referred  to : 

Quartz  Vessels:  Apart  from  the  fact  that  the  saltpetre  indus- 
try of  Norway  taught  us  how  to  absorb  dilute  nitrous  gases  in 
towers  20  meters  high,  made  of  granite,  a  substance  which  was 
rarely  used  for  chemical  purposes,  we  have  today  at  our  disposal 
tubes,  dishes  and  vessels  of  fused  quartz,  which  are  stable  against 
acids  and  heat  and  which  are  manufactured  in  the  same  sizes 
and  dimensions  as  the  well-known  earthen  ware  vessels. 

Refined  Steel:  The  greatest  progress,  however,  has  been 
made  in  the  manufacture  of  iron  alloys  or  refined  steel. 

Thanks  to  the  kindness  of  Friedr.  Krupp  of  Essen,  I  am  in  the 
fortunate  position  to  describe  a  large  number  of  hitherto  unknown 
substances  of  great  importance,  of  which  I  exhibit  magnificent 
specimens,  photographs,  and  lantern  slides.  Just  here,  however, 
I  must  ask  you  to  make  one  of  the  landings  from  the  upper  air 
and  permit  me  to  deal  with  the  subject  at  greater  length.  You 
will  be  astonished  at  the  immense  progress  which  has  been  made 
to  the  general  benefit  of  our  industry. 

Of  the  greatest  interest  are  the  alloys  of  iron  with  other  heavy 
metals  and  metalloids,  i.  e.,  alloyed  steel. 

Instead  of  carbon,  other  elements  are  employed,  which  likewise 
enhance  the  hardness  of  steel,  but  prevent  the  formation  of  a 
crystalline  micro-structure  liable  to  cracks  and  flaws.  The  most 
important  of  these  elements  is  nickel. 

Nickel  Steel:  The  readiness  with  which  nickel  forms  an  alloy 
with  iron  has  long  been  common  knowledge.  Even  in  Besse- 
mer's  days,  attempts  were  made  in  Great  Britian  to  turn  out 
cannons  made  of  steel  containing  2  per  cent,  nickel.  The  experi- 
ments were  not  successful  because  the  nickel  obtained  at  that 
time  contained  impurities,  such  as  copper,  arsenic  and  sulphur,  so 
that  the  steel  could  not  be  forged.  Thirty  years  later  pure  nickel, 
as  we  know  it  today,  made  successful  results  possible.    The  same 
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was  the  case  with  chromium,  silicon  and  manganese,  and  not 
until  these  elements  were  produced  pure,  could  successful  alloys 
be  manufactured  with  them,  either  alone  or  together  with  nickel. 
The  chief  aim  in  the  manufacture  of  these  alloys  is  the  formation 
of  an  amorphous,  pliable  structure  of  the  steel.  This  result  is 
attained  not  only  by  removing  more  or  less  of  carbon,  but  above 
all  by  a  certain  thermic  treatment,  namely,  by  suddenly  cooling 
steel  heated  to  a  high  temperature,  heating  again  and  keeping 
it  at  a  certain  lower  temperature.  You  will  see  two  samples  of 
steel;  in  the  one  case,  the  coarse  crystallization  of  the  pure  carbon 
steel  before  it  is  forged,  and  in  the  other,  the  same  steel  refined 
by  the  thermic  treatment.  The  difference  in  the  micro-structure 
of  the  forged  carbon  steel  and  that  of  the  forged  and  thermically 
treated  nickel  steel  must  also  be  noted.  Whilst  carbon  steel 
after  forging  still  shows  a  crystalline  structure  with  visible  cleav- 
age planes  of  the  crystals,  the  section  of  nickel  steel  displays  an 
amorphous  structure  closely  resembling  that  of  welded  iron. 
For  comparison  sake,  a  sample  of  a  welded  iron  fracture  is  exhib- 
ited. It  must  not  be  overlooked,  however,  that  nickel  and  chrome 
nickel  steels  are  twice  or  three  times  as  hard  as  welded  iron. 
There  are  also  exhibited  test  pieces  of  construction  parts  to  be 
used  in  the  automobile  industry  made  of  alloyed  steel.  Not- 
withstanding the  high  tensile  strength  of  about  90  kilos  per 
square  millimeter  (i.  e.  about  55  tons  per  square  inch),  no  fracture 
is  noticeable  although  they  are  greatly  bent. 

Aside  from  these  improvements,  which  are  of  such  great  mo- 
ment for  structural  steel,  the  iron  alloys  have  found  many  new 
applications. 

I  merely  mention  the  different  nickel  alloys  for  ship-building, 
electric  appliances,  and  for  valves.  These  valuable  alloys  con- 
taining 23  per  cent,  and  more  nickel,  are  non-magnetic,  and  not 
affected  by  atmospheric  influences;  those  containing  30  per  cent, 
nickel  possess  great  resistance  to  electricity,  whilst  the  co-efficient 
of  expansion  of  steel  with  45  per  cent,  nickel  is  only  one-twentieth 
of  that  of  ordinary  steel  and  not  greater  than  that  of  glass. 

Chromium,  Tungsten,  and  Molybdenum  Steel:  It  is  a  very 
interesting  and  novel  fact  that  by  the  thermic  treatment  alone 
the  micro-structure  of  the  cheaper  kinds  of  unalloyed  iron  plates 
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and  iron  shapes  is  so  changed  that  it  becomes  three  times  as 
resistant  to  the  destructive  effect  of  acids.  If  alloys  of  iron 
with  chromium,  tungsten,  molybdenum  and  aluminium  in  cer- 
tain proportions  are  thermically  treated,  this  resistance  is  in- 
creased five-fold,  as  is  shown  by  samples  of  ordinary  carbon  steel 
and  chrome  nickel  steel  which  underwent  a  treatment  with  dilute 
sulfuric  acid  for  56  days. 

An  alloy  of  ordinary  iron  with  5  per  cent,  nickel  is  an  excellent 
material  for  withstanding  hot  caustic  soda.  Most  astonishing 
properties  are  displayed  by  steel  alloys  containing  more  than  10 
per  cent,  of  chromium  and  a  small  addition  (2  to  5  per  cent.)  of 
molybdenum.  Such  alloys  are  manufactured  in  the  form  of 
malleable  cast  and  forged  iron  pieces  by  Krupp  according  to  the 
patents  of  Borchers  and  Monnartz  in  Aix-la-Chapelle  and  in 
the  form  of  rolled  tubes  by  the  Mannesmann  Rohrenwerken  in 
Remscheid.  These  alloys  are  insoluble  not  only  in  dilute 
hydrochloric  acid  and  sulphuric  acid,  but  also  in  dilute  nitric 
acid,  even  with  the  addition  of  alkali-chlorides,  and  if  they  con- 
tain about  60  per  cent,  chrome,  35  per  cent,  iron,  and  2  to  3 
per  cent,  molybdenum  they  withstand  even  boiling  aqua  regia. 
You  will  see  samples  of  this  extraordinary  steel,  after  treatment 
with  acids,  compared  with  ordinary  steel  and  cast  iron. 

Tool  Steel:  It  must  be  especially  mentioned  that  the  alloys 
of  iron  with  chromium,  tungsten  and  molybdenum  tempered 
by  a  special  process  invented  by  two  Americans,  Taylor  and 
White,  find  most  important  uses  as  quick  turning  steel  for  all 
kinds  of  tools. 

Vanadium  Steel:  The  most  recent  improvements  in  the 
manufacture  of  steel  for  tools  which  must  of  necessity  keep  pace 
in  hardness  with  structural  steel  have  been  made  by  the  employ- 
ment of  vanadium.  Unfortunately,  this  metal,  the  use  of  which 
is  steadily  increasing,  is  still  very  dear,  and  the  problem  which 
chemists  have  to  solve  is  to  produce  it  more  cheaply.  If  the 
price  could  be  reduced  perceptibly,  metallurgists  prophesy  a 
great  future  for  this  metal,  which  exercises  a  very  favorable 
influence  on  the  micro-structure  of  steel. 

Of  great  importance  are  those  alloys  of  iron  with  chromium, 
tungsten  and  vanadium  which  possess  a  high  degree  of  hardness 
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even  at  400-500  C.  They  are  needed  by  engineers  for  the  con- 
struction of  steam  turbines,  for  the  embossing  and  spraying  of 
metal  objects  when  heated  to  redness,  a  process  which  has  lately 
found  extensive  application.  Chemists  use  these  kinds  of  steel 
whenever  chemical  reactions  are  carried  out  at  high  temperatures 
and  pressure,  e.g.,  for  the  synthesis  of  ammonia  according  to 
Haber's  process. 

The  very  latest  alloy  has  now  been  patented  and  is  being 
manufactured  by  Krupp  for  the  construction  of  safety  vaults  and 
safes.  This  steel  can  neither  be  drilled  nor  exploded,  nor  can  it 
be  cut  by  the  oxy-hydrogen  flame. 

Two  samples  of  steel  are  exhibited,  one  of  ordinary  steel  in 
which  great  holes  have  been  cut  in  5J  minutes  by  using  an 
oxy-hydrogen  flame  and  in  6  minutes  by  an  oxy-acetylene 
burner,  and  a  specimen  of  this  new  alloy  which  has  remained 
intact  after  being  treated  with  the  same  oxy-hydrogen  and  oxy- 
acetylene  flames  for  1|  hours.  Let  us  hope  that  on  this  hard 
and  infusible  material  the  scientific  safe-burglar  will  exercise  his 
noble  art  in  vain. 

Manganese  Steel:  Of  the  alloys  made  with  manganese,  the 
manganese  steel  or  hard  steel,  first  produced  by  Robert  Hadfield, 
because  of  its  great  wear,  is  chiefly  used  for  cast  iron  parts  of 
disintegrators  and  rails  of  electric  tramways.  On  account  of 
its  hardness,  this  steel  is  not  malleable,  but  it  can  be  bent  in  the 
cold  state  and  is  thus  very  safe  against  breaking.  It  is  therefore 
of  much  interest  to  the  chemical  industry  where,  in  almost  all 
branches,  grinding  operations  are  carried  out. 

Silicon  Steel:  Finally,  I  wish  to  refer  to  alloys  of  iron  and 
silicon  which  contain  per  cent,  silicon  and  a  high  percentage 
of  carbon.  This  steel  is  excellently  adapted  for  tools  and  springs 
which  must  stand  high  strain.  Since  steel  alloys  containing 
much  silicon,  although  brittle  and  porous,  have  proved  very 
stable  against  acids,  they  are  now  being  used  more  and  more  where 
such  a  property  is  of  importance. 

Alloys  with  about  4  per  cent,  silicon,  but  very  poor  in  carbon, 
are  of  greater  value  than  the  above.  Robert  Hadfield  first 
pointed  out  the  importance  of  this  alloy,  whilst  Krupp  working, 
in  connection  with  Capito  and  Klein,  a  firm  of  fine-plate  rollers 
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in  the  Rhineland,  considerably  improved  it  and  introduced  it 
for  electric  purposes.  It  is  employed  in  large  quantities  in  the 
form  of  sheets  of  0.35  mm.  (l/70  inch)  thickness  for  the  construc- 
tion of  dynamos,  alternate-current  motors  and  transformers. 
In  Germany  alone,  the  consumption  of  this  alloy  already  amounts 
to  8,000  tons  a  year.  This  material  has  a  resistance  to  electricity 
4  or  5  times  greater  than  that  of  ordinary  iron  and  loses  only  half 
as  many  watts,  so  that  the  injurious  Foucault  currents  are  reduced 
to  a  minimum.  The  manufacture  of  transformers  has  therefore 
become  much  cheaper,  for  the  proportion  between  iron  and  copper 
is  much  more  economical.  The  production  of  this  silicon  iron 
alloy  with  its  very  low  percentage  of  carbon,  and  that  of  the 
chrome  nickel  steels  almost  free  from  carbon,  became  possible 
only  after  silicon  and  chrome,  entirely  free  from  carbon,  could 
be  manufactured  by  electric  smelting  processes. 

Electro-Steel:  Since  the  electric  smelting  furnace  has  come 
into  use  in  the  steel  industry,  the  problem  of  removing  sulphur, 
which  engaged  the  attention  of  chemists  for  so  many  years,  has 
been  solved.  It  has  been  found  that  the  electric  furnace  process 
produces  a  slag  free  from  metal,  and  such  a  slag  is  the  prime 
requisite  for  the  complete  desulphuring  of  the  steel  bath. 

Electrolytic  Iron:  Superior  to  the  silicon  steel,  poor  in  carbon, 
in  its  electric  properties  is  the  " Ideal"  metal  for  electromagnets 
— the  pure  electrolytic  iron — first  produced  by  Franz  Fischer, 
of  Charlottenburg,  and  now  manufactured  by  the  firm  Langbein- 
Pfanhauser  &  Co.,  Leipzig.  Formerly  it  was  impossible  to 
produce  it  free  from  hydrogen,  consequently  it  was  hard  and 
brittle  and  was  not  malleable.  Only  by  electrolyzing  at  100- 
120  C.  and  employing  an  iron  salt  solution  mixed  with  hygroscopic 
salts,  such  as  calcium  chloride,  the  iron  became  free  from  hydro- 
gen. Its  hardness  then  sinks  far  below  that  of  silver  and  gold  and 
is  not  much  greater  than  that  of  aluminium.  It  possesses  the 
valuable  property  of  becoming  magnetic  more  quickly  than 
ordinary  iron,  containing  carbon  or  silicon,  and  also  of  again 
losing  its  magnetism  more  readily,  thus  considerably  increasing 
the  efficiency  of  electro-motors,  for  which  it  is  used.  Amongst 
the  exhibits,  you  will  find  several  objects  made  of  this  electro- 
lytic iron;  for  example,  a  cathode  made  from  an  electrolytic  iron 
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plate  during  5  days  of  uninterrupted  operation;  also  plates  made 
by  rolling;  further  a  motor  which,  if  constructed  of  silicon  iron, 
would  furnish  0.5  h.  p.,  but  being  composed  of  electrolytic  iron, 
though  in  use  for  several  months  without  appreciable  signs  of 
wear,  it  now  furnishes  1.3  h.  p.,  in  other  words,  it  is  2?  times  as 
efficient.* 

With  all  these  new  materials  at  our  disposal,  among  which  I 
must  also  mention  copper,  with  10  per  cent,  silicon,  and  copper 
nickel,  we  shall  surely  be  able  to  improve  all  sorts  of  chemical 
apparatus  that  suffer  so  much  from  wear  and  tear. 

After  this  short  invasion  of  the  domain  of  metallurgy,  we  shall 
now  turn  our  attention  to  the  chemical  industry  proper,  first 
dealing  with  the  manufacture  of  inorganic  substances,  the 
heavy  chemicals. 

Sulphuric  Acid:  The  triumphal  progress  of  the  contact 
process  for  the  manufacture  of  sulphuric  acid  in  the  United  States 
scarcely  has  its  parallel  in  Germany,  where  it  originated.  Plati- 
num, in  spite  of  the  fact  that  its  price  has  increased  threefold, 
is  still  our  principal  contact  agent.  As  it  is  possible  to  carry 
out  other  contact  processes  with  various  contact  materials,  we 
shall  certainly  find  other  agents  than  platinum  available  for 
sulphuric  acid  anhydride.  It  ought  therefore  to  be  a  fruitful 
field  for  research  to  find  cheap  substitutes  for  platinum.  The 
Americans  in  the  20  years  that  have  elapsed  since  Knietsch  first 
successfully  carried  out  the  contact  process,  have  increased  their 
output  threefold  for  the  same  weight  of  platinum.  Nevertheless, 
the  old  lead-chamber  process  still  competes  with  the  new  method, 
and  the  steady  improvement  of  this  process  and  the  purity  of  the 
resulting  acid  must  be  acknowledged.  In  fact,  the  lead-chambei 
process  promises  to  make  further  progress  in  the  future  in  view 
of  the  success  of  Falding's  high  chambers  and  Opls  towers  in 
which  large  quantities  of  acid  flow  down. 

The  Gaillard  tower  is  supreme  for  concentration  and  recovery 
of  the  acid  and  for  the  regeneration  of  the  various  waste  acids. 

Ammonium  Sulphate:  A  new  way  of  manufacturing  sul- 
phuric acid,  together  with  ammonia,  from  the  gases  which  are 
produced  by  the  dry  distillation  of  coal,  is  looming  above  the 

*  See  Zeitschrift  fur  Electrochemie,  No.  16,  1909. 
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horizon.  Burkheiser  is  seeking,  with  the  aid  of  especially  pre- 
pared wet  iron  compounds,  to  bind  the  sulphur,  simultaneously 
absorbing  cyan,  and  to  convert  the  ammonium  sulphite  thus  pro- 
duced into  ammonium  sulphate  by  oxidation  with  atmospheric  air. 

In  competition  with  Burkheiser,  Walter  Feld  is  endeavoring  to 
recover  sulphur  directly  as  ammonium  sulphate  by  a  series  of 
interesting  reactions,  in  which  thiosulphates  play  an  important 
part.  Such  plants  are  in  operation  in  Konigsberg  and  here  in 
New  York. 

Nitrogen  Compounds:  So  much  has  been  written  con- 
cerning the  progress  made  in  the  last  5  years  in  the  utilization  of 
atmospheric  nitrogen,  that  I  need  not  enter  into  a  description 
of  Birkeland-Eyde's,  Schonherr's  or  Pauling's  process  for  the 
direct  oxidation  of  nitrogen  by  means  of  the  electrical  discharge, 
nor  of  Frank-Caro's  method  of  forming  cyanamide  from  carbides 
[The  world  production  of  cyanamide  is,  according  to  Dr.  N.  Caro, 
120,000  tons  per  year,  of  which  31,000  tons  are  manufactured 
in  Germany  (16,000  in  Trostberg  and  15,000  in  Knapsack  near 
Cologne),  19,000  tons  are  made  in  Niagara  Falls  by  the  American 
Cyanamide  Co.,  and  during  the  next  three  years  the  total  pro- 
duction is  to  be  increased  to  200,000  tons],  nor  is  it  necessary 
to  describe  the  Serpek  process  for  the  production  of  ammonia 
from  aluminium,  nitrides  combined  with  the  utilization  of  alumina 
which  is  simultaneously  obtained.  I  will  mention,  however, 
that  the  problem  of  concentrating  the  dilute  nitric  acid,  as 
obtained  in  the  large  absorption  apparatus  from  nitrous  gases,  has 
been  solved  by  Pauling's  method,  in  which  sulphuric  acid  is  used 
in  a  battery  of  towers.  It  is  also  possible  now  to  convert  econom- 
ically cyanamide  into  ammonia  and  this  again  into  nitric  acid. 

Soda  and  Chlorine:  The  50  year  old  Solvay  process,  which 
has  conquered  the  whole  world,  still  remains  master  of  the  situa- 
tion. This  is  all  the  more  remarkable  since  it  is  still  imperfect 
as  far  as  the  yield  is  concerned,  for  a  quarter  to  a  third  of  the 
salt  used  in  the  process  is  lost  as  such,  and  the  whole  amount  of 
chlorine  in  the  form  of  calcium  chloride. 

Although  the  materials  employed  in  the  LeBlanc  process  are 
completely  utilized,  this  fact  will  not  give  it  any  chance  of  sur- 
viving, and  it  would  seem  to  be  now  chiefly  of  historical  interest. 
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Not  less  remarkable  is  the  25  years'  career  of  the  alkali-chloride 
electrolysis.  The  limited  market  for  chlorine  compounds  and  the 
great  space  taken  up  by  the  electrolyzing  baths  were  great 
obstacles  to  the  progress  of  this  apparently  so  simple  method. 
For  the  same  reasons  the  most  approved  processes,  such  as  the 
Griesheim  cement  cell,  the  quicksilver  cathodes  of  Castner  and 
his  successors,  the  Aussig  Bell  and  the  wire-gauze  diaphragm  of 
Hargreaves,  with  its  many  varieties,  of  which  the  Townsend  cell 
is  the  latest  and  best,  did  not  develop  as  expected.  The  limited 
demand  also  quickly  restricted  the  operation  of  the  brilliant 
method  of  manufacturing  chlorates  by  electrolysis. 

Tin:  Tin  is  not  only  produced  from  natural  ores,  but  also  in 
more  than  20  detinning  establishments  from  tin-plate  and 
tin-can  waste;  200,000  tons  of  tin-plate  waste  are  subjected  to  this 
treatment  and  about  24  million  Marks  ($6,000,000)  worth  of 
tin  and  iron  are  recovered.  The  electrolytic  detinning  process, 
on  account  of  high  wages,  the  great  cost  of  current,  and  the 
considerable  manufacturing  loss,  has  been  replaced, — where  there 
is  a  market  for  chloride  of  tin, — by  the  patented  process  of 
Thomas  Goldschmidt,  of  Essen.  This  process  takes  advantage  of 
the  properties  of  chlorine  gas,  in  the  dry  state,  to  greedily  take  up 
tin  without  reacting  on  iron  if  certain  temperatures  are  observed. 
Instead  of  the  inferior  quality  of  electrolytic  tin  mud,  which  must 
be  converted  into  marketable  tin  by  costly  smelting  operations, 
the  new  process  yields  an  anhydrous  tin  chloride,  which  is  used 
in  large  quantities  for  weighting  silk.  The  detinning  with 
chlorine  is  not  carried  out  with  cuttings,  as  in  the  electrolytic 
process,  but  with  waste  pressed  in  hard  packages,  so  that  20  times 
as  much  material  can  be  treated  in  the  apparatus  at  the  same 
time.  In  the  United  States  this  process  is  operated  by  the 
Goldschmidt  Detinning  Company  of  New  York. 

Reducing  and  Oxidizing  Agents  :  One  of  the  most  brilliant 
successes  in  applied  chemistry  has  been  achieved  by  the  per- 
severing experiments  of  some  chemists  with  a  long  neglected 
substance,  the  constitution  of  which  had  never  been  properly 
understood.  The  old  hydrosulphite  of  Schutzenberger,  rendered 
stable  and  easily  transportable  in  powder  form  as  an  anhydrous 
sodium  salt  or  as  Rongalite  in  combination  with  formaldehyde, 
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has  now  become  a  most  important  article  of  commerce.  It  is 
chiefly  used  in  vat  dyeing  and  for  reducing  purposes  in  general, 
such  as  stripping  dyed  fabrics  and  as  Decrolin  for  bleaching  sugar. 

Peroxid  of  Hydrogen,  Persulphate  and  Perborates:  Peroxid 
of  hydrogen  and  its  derivatives  at  present  find  less  favor  in 
commerce,  although  their  future  appears  to  be  very  brilliant. 
Recently  the  Farbenfabriken  vorm.  Friedr.  Bayer  and  Co. 
succeeded  in  rendering  this  important  oxidizing  agent,  which 
easily  decomposes  and  which  can  be  marketed  with  difficulty 
only  in  watery  solution,  solid  and  stable  by  the  addition  of  urea. 

This  powder  is  in  the  market  under  the  name  of  Ortizon,  but 
on  account  of  its  relatively  high  cost  it  is  intended  not  so  much 
for  technical  as  for  hygienic  and  pharmaceutical  purposes. 

The  interesting  manufacture  of  sodium  peroxid  from  sodium 
and  the  many  scientific  investigations  of  the  persalts,  have  not 
been  followed  by  great  commercial  success.  The  persulphate 
and  perborate,  however,  the  latter  under  the  name  of  "Persil, " 
are  being  manufactured  on  a  large  scale.  The  reason  of  this 
failure  seems  to  be  the  high  cost  of  production. 

Rare  Metals:  The  most  interesting  alloys  discovered  by 
Muthmann  and  Auer  have  found  little  application  in  the  arts, 
and  the  use  of  cerium-  and  thorium-preparations  is  still  confined 
to  the  incandescent  gaslight  industry.  Only  the  "  Auer  metal," 
consisting  of  35  per  cent,  iron  and  65  per  cent,  cerium,  is  employed 
and  this  only  to  a  limited  extent  for  the  manufacture  of  pocket 
cigar  lighters. 

In  the  metal  filament  lamp  industry,  tungsten,  which  shows 
the  highest  melting  point  of  all  metals,  namely  3100°,  has  replaced 
tantalum,  which  melts  at  about  2300°.  This  became  possible 
only  after  successful  experiments  to  render  the  metal  ductile  by 
hammering. 

The  elements  cadmium,  selenium  and  tellurium  are  obtained 
in  great  quantities  as  by-products;  the  first  is  produced  in  the 
zinc  industry,  the  other  two  from  the  Tellur  gold  ores  which  are 
found  in  Cripple  Creek,  Colorado.  Although  they  are  sold  at 
relatively  low  prices  they  find  but  little  use  in  the  industries. 

Artificial  Precious  Stones:  Finally,  I  will,  in  but  a  few 
words,  touch  upon  a  new  industry,  viz.,  the  synthetic  manu- 
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facture  of  precious  stones  from  alumina  with  additions  of  chrome 
oxide,  iron  oxide  or  titanic  acid.  Artificial  rubies  and  white, 
yellow  and  blue  sapphires,  which  cannot  be  distinguished  from 
natural  stones,  are  being  manufactured  in  great  quantities  in 
Pans  and  recently  also  by  the  Electrochemische  Werke,  Bitter- 
feld.  They  are  used  extensively  for  jewelry  and  especially 
as  bearings  in  watches  and  measuring  instruments. 

All  this  will  give  you  a  striking  picture  of  the  development  of 
inorganic  chemistry  which  is  taking  a  more  and  more  important 
position  beside  organic  chemistry. 

Applied  Organic  Chemistry:  In  the  organic  chemical 
industry  the  reactions  are  considerably  more  complicated  and 
the  apparatus  mostly  smaller  than  in  the  inorganic  industry. 
Here  the  chemist,  like  a  juggler  with  his  balls,  gives  every  atom 
a  definite  position  in  the  many  thousand  combinations  which 
carbon  forms  with  hydrogen,  oxygen,  nitrogen  and  sulphur,  and 
there  exist  the  most  varied  reactions  and  processes  which  may 
lead  to  the  same  result.  This  chemistry  of  the  carbon  compounds 
has  been  most  wonderfully  perfected  in  the  coal-tar  color  indus- 
try, and  in  every  factory  of  this  branch  there  are  hundreds  of 
scientifically  trained  chemists  always  experimenting  and  daily 
finding  new  combinations  possessing  properties  of  technical 
value.  Before  these  products  become  finished  articles  to  be 
sold  as  colors,  perfumes  or  pharmaceutical  preparations,  they 
must  further  go  through  a  series  of  numerous  intermediary  opera- 
tions, which  finally  lead  to  the  marketable  chemicals. 

Coal-Tar:  The  starting  material  of  the  important  coal-tar 
color  industry  is  the  black  tar  which  is  obtained  by  the  dry  dis- 
tillation of  coal  and  is  known  to  contain  about  150  different  chem- 
ical products,  of  which,  aside  from  carbolic  acid,  the  aromatic 
hydrocarbons,  benzole  and  its  homologues,  toluol  and  xylol, 
naphtalene  and  anthracene,  play  the  greatest  part. 

More  recently  carbazol  has  been  isolated  from  tar  on  a  large 
scale  and  has  become  a  most  important  raw  material  for  the 
manufacture  of  the  color  "Hydronblue"  by  Leopold  Cassella 
and  Co.,  Frankfort  o/M.  Hydronblue  is  a  sulphur  dyestuff  dis- 
tinguished by  its  fastness  against  washing  and  chlorine.  Ace- 
naphthen,  which  also  occurs  in  coal-tar  as  such,  is  the  starting 
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material  of  a  red  vat  dye  "Cibanonred,"  discovered  by  the  Society 
of  Chemical  Industry  in  Basle.  It  is  to  be  regretted  that  hith- 
erto no  technical  use  has  been  found  for  phenanthrene,  which  is 
also  one  of  the  constituents  of  tar. 

Besides  carbolic  acid,  its  homologues,  the  various  cresols,  etc. 
are  being  isolated  by  Dr.  F.  Raschig  in  Ludwigshafen  on  the 
Rhine.  These  substances  are  largely  employed  in  the  manufac- 
ture of  explosives  and  coloring  matters. 

As  long  as  coal  gas  is  produced  for  illuminating  and  heating 
purposes  and  as  long  as  coke  must  be  used  for  the  reduction  of 
iron  ores,  tar  will  always  remain  the  cheapest  raw  material  for 
the  manufacture  of  these  hydrocarbons.  But  since  it  may 
become  necessary  in  the  future — as  is  already  possible  today — 
to  use  coal  in  a  more  rational  way,  at  the  same  time  producing 
hydrocarbons,  the  coal-tar  color  industry  need  not  fear  a  scarcity 
of  this  important  raw  material,  the  less  so  as  certain  kinds  of 
petroleum,  e.  g.,  Borneo  petroleum,  contain  large  quantities  of 
aromatic  hydrocarbons  from  which  the  Rheinische  Benzinwerke, 
in  Reisholz  near  Diisseldorf,  has  already  isolated  toluene  in  the 
form  of  nitro-toluene  in  a  commercial  way.  If,  however,  a  still 
greater  demand  for  these  hydrocarbons  should  occur,  other 
methods  of  obtaining  them  must  be  found.  We  shall  then  surely 
succeed  in  producing  them  synthetically  either  directly  from  the 
elements  carbon  and  hydrogen  or  indirectly  from  carbide  of 
calcium  by  passing  acetylene  through  glowing  tubes — a  reaction 
which  was  already  carried  out  successfully  in  the  early  sixties 
of  the  last  century  by  Berthelot  and  recently  by  Richard  Meyer. 
At  the  present  time  about  one-quarter  of  Germany's  annual  out- 
put of  coal  is  converted  into  coke,  viz.  20  per  cent,  for  foundry 
purposes  and  4  per  cent,  in  gas  works,  whilst  in  England  the 
quantities  are  12  per  cent,  and  6  per  cent,  respectively. 

Distillation  of  Tar:  The  point  of  greatest  importance  in 
the  distillation  of  tar  is  still  the  separation  and  isolation,  in  the 
cheapest  possible  way,  of  the  different  hydrocarbons  in  their 
purest  form.  The  stills  have  been  continually  enlarged,  those 
employed  to-day  having  a  capacity  of  60,000-80,000  litres  (13,000 
-17,500  gallons).  On  the  other  hand,  a  continuous  process,  such 
as  is  possible  in  the  bituminous  coal-tar  industry,  has  not  yet 
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been  found.  A  large  number  of  patents  have  been  taken  out  for 
apparatus  intended  to  solve  this  problem,  but  none  of  them  have 
proved  satisfactory  in  practice. 

Organic  Intermediate  Products:  The  conversion  of  the 
aromatic  hydrocarbons  into  intermediate  products  necessary 
for  the  color  industry  is  almost  always  carried  out  by  treatment 
with  concentrated  sulphuric  and  nitric  acid  and  subsequent 
reduction  of  the  thus  obtained  nitro-compound  by  means  of 
metals,  metaious  oxids  and  metal  sulphides.  In  the  production 
of  amines,  iron  is  the  principal  agent  of  reduction,  while  zinc 
and  tin  are  mostly  used  in  the  production  of  azo-compounds. 
The  electrolytic  reduction  has  not  proved  useful  for  these 
processes. 

The  methods  of  producing  nitro-  and  amido-compounds  have 
been  very  little  changed  as  far  as  chemical  operations  are  con- 
cerned, but  with  the  increase  of  their  production  their  poisonous 
properties  became  more  and  more  apparent  and  forced  the  man- 
ufacturer to  modify  the  processes  so  that  they  could  be  carried 
out  in  tightly  closed  vessels  in  order  to  protect  the  life  and  health 
of  the  workmen. 

In  Germany  legislation  has  been  recently  enacted,  based  on 
the  experience  of  the  individual  factories,  which  lays  down  rules 
and  regulations  for  strict  observance. 

Several  trinitro-compounds  have  been  shown  to  be  good  explo- 
sives, and,  like  trinitrotoluene,  are  now  largely  employed  as  sub- 
stitutes of  picric  acid  in  the  manufacture  of  explosives. 

The  introduction  of  oxy-groups  into  the  molecule  is  mostly 
brought  about  by  melting  sulpho  acids  with  alkalies,  and,  accord- 
ing to  more  recent  methods,  with  alkaline  earthmetals,  such  as 
calcium-  and  barium-hydrate.  Since  chlorine,  produced  elec- 
trolytically,  is  obtainable  in  unlimited  quantities  and  chemically 
pure,  chlorine  substitution  derivatives  of  the  hydrocarbons  have 
been  employed  for  all  kinds  of  synthetical  purposes.  Many  of 
these  chlorine  derivatives  can  not  only  be  converted  into  oxy- 
derivatives  by  melting  with  alkalies,  but,  like  paranitro-chlor- 
benzole,  they  also  directly  exchange  their  chlorine  for  an  amido 
group  when  treated  with  ammonia  or  its  derivatives.  Colors  also 
often  change  their  shade  when  a  halogen  atom  is  introduced 
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into  their  molecule  and  acquire  more  valuable  properties.  Chlo- 
rine has  therefore  proved  exceedingly  useful  in  the  preparation 
of  intermediate  products  and  will  undoubtedly  become  of  still 
greater  service  in  the  future. 

In  the  naphtaline  series,  the  method  discovered  by  Bucherer 
and  Lepetit  for  the  conversion  of  the  hydroxyl  group  into  the 
amido  group  and  vice  versa,  employing  sulphurous  acid  esters, 
has  proved  of  great  practical  value.  Phosgene,  too,  is,  to-day, 
being  more  and  more  employed.  Several  decades  ago  it  became 
an  important  substance  for  the  production  of  the  urea  of  para- 
amidobenzolazo-salicylic  acid,  introduced  into  the  market,  under 
the  name  of  "  Cottonyellow, "  as  a  beautiful  yellow  cotton  color 
of  great  fastness  to  light.  It's  principal  use,  however,  was  for 
the  manufacture  of  the  bright  but  fugitive  triphenylmethane 
colors.  It  is  now  especially  used  to  combine  2  molecules  of  aro- 
matic compounds  with  free. amido  groups,  thus  producing  urea 
derivatives,  and  if  the  starting  material  is  an  azo  color,  the  result- 
ing urea  derivative  is,  as  a  rule,  much  faster  to  light  than  the 
original  color.  Imidazol,  thiazol  and  azimido  compounds  of  the 
most  varied  kinds  are  also  manufactured  and  converted  into  azo 
colors. 

In  the  series  of  the  aldehydes  and  carboxylic  acids  there  are 
no  epoch-making  discoveries  to  be  recorded.  Chemists  still 
start  from  hydrocarbons  chlorinated  in  the  sidechain  or  directly 
oxidize  the  homologues  of  benzole.  Kolbe's  synthesis  of  salicylic 
acid,  of  which  large  quantities  are  used  in  the  color  industry,  is 
also  applied  at  an  ever-increasing  rate  for  the  production  of  the 
oxycarboxylic  acids.  But  the  direct  introduction  of  the  carboxylic 
group  into  the  benzole  molecule,  unsubstituted  by  hydroxyl,  is 
a  greatly  desired  achievement  which,  however,  has  not  yet  been 
attained.  It  is  also  a  matter  of  greatest  importance  that  in  sub- 
stitution reactions  of  the  aromatic  nucleus  we  should  be  able  to 
vary  at  will  the  ratio  of  the  isomers  to  be  formed. 

Besides  the  biochemical  production  of  ethylic  alcohol  from  wood 
waste  and  from  the  waste  liquors  of  the  sulphite  cellulose  indus- 
try, I  wish  to  mention  the  synthesis  of  organic  compounds  by 
the  addition  of  water  to  acetylene.  In  this  manner  we  produce 
in  a  simple  way  acetaldehyde,  which  can  be  easily  converted  into 
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acetic  acid,  a  very  important  starting  material  for  the  manu- 
facture of  numerous  products. 

The  steady  search  for  new  raw  materials  and  new  intermediate 
products  to  be  utilized  in  the  manufacture  of  colors  has  often 
been  crowned  with  success.  We  need  only  to  recall  the  many 
intermediate  products  which  have  been  made  available  for  the 
production  of  the  vat  dyes  and  sulphur  colors  and  which  have  led 
to  the  discovery  of  new  substances  with  most  valuable  properties. 
Very  often  new  lines  of  research  are  not  always  based  upon  pre- 
conceived theoretical  ideas,  but  are  opened  up  by  mere  accident. 
A  keen  power  of  observation,  however,  is  the  most  necessary 
equipment  of  the  chemist  who  aims  at  success. 

Coal-Tar  Colors:  In  no  branch  of  technical  chemistry 
has  such  intense  work  been  performed  as  in  that  of  the  coal-tar 
color  industry.  The  outsider  long  ago  may  have  thought  that 
so  much  had  been  accomplished  in  this  field  that  nothing  more  was 
left  to  be  done.  The  countless  dyestuffs,  giving  all  the  colors 
of  the  rainbow,  might  well  have  given  rise  to  the  belief  that  there 
was  already  a  surplus.  But  here  the  course  of  events  was  just 
as  it  generally  is  in  life.  With  growing  possessions,  man's  needs 
and  demands  also  multiply.  While  people  were  formerly  content 
to  produce  with  coal-tar  colors  every  possible  shade  in  undreamt- 
of brightness  in  the  simplest  way,  they  gradually  began  to  make 
more  and  more  exacting  demands  as  regards  fastness.  Not 
only  had  materials  to  be  dyed  a  pleasing  shade,  but  they  also 
had  to  be  fast  to  washing  and  light.  Thus  new,  alluring  problems 
were  submitted  to  the  color-chemist,  and  his  indefatigable  efforts 
have  already  carried  him  a  long  way  towards  the  desired  end. 
Strange  to  say,  amongst  the  public,  you  will  frequently  meet  the 
view  that  artificial  colors  do  not  give  fast  dyeings.  This  is  a 
decided  error  which  cannot  be  too  emphatically  contradicted. 
Today  we  can  produce  almost  any  shade  with  any  desired  degree 
of  fastness  on  any  kind  of  material,  whether  it  be  wool,  cotton, 
silk  or  paper.  If  the  dyer  does  not  always  produce  such  shades 
it  is  the  fault  of  the  trade  which  does  not  express  its  demands 
forcibly  enough.  Of  course,  the  dyeing  with  fast  colors  entails 
a  somewhat  greater  expense  which  must  naturally  be  borne  by 
the  consumer, 
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Just  at  this  point,  before  discussing  the  progress  made  in  the 
manufacture  of  fast  colors  and  in  order  to  prevent  misunder- 
standing, I  should  like  to  emphasize  the  fact  that  the  old  colors, 
though  not  as  fast  as  those  more  recently  discovered  and  though, 
perhaps,  quite  fugitive  in  some  respects,  still  have  a  right  to 
exist.  It  would  be  quite  foolish  to  dye  certain  kinds  of  paper 
intended  to  be  in  use  for  only  a  very  short  time,  with  colors 
absolutely  fast  to  light,  or  to  dye  cloth  never  to  be  washed,  with 
expensive  colors  fast  to  washing,  or,  again,  to  treat  lining,  which 
is  but  slightly  exposed  to  sunlight,  in  the  same  way  as  materials 
which  must  be  exceedingly  fast  to  light.  Everything  according 
to  reason.  For  many  purposes,  however,  the  need  for  shades 
fast  to  light  or  to  both  light  and  washing  is  so  great  that  it  must 
be  given  every  consideration.  How  mortifying  it  must  be  to 
notice  shortly  after  you  have  decorated  the  walls  of  your  home 
with  most  beautiful  and  expensive  materials,  that  the  lovely 
colors  daily  grow  more  unsightly,  and  to  see  a  solitary  patch 
showing  up  in  all  its  pristine  glory  amidst  a  faded  background 
when  a  picture  or  other  piece  of  furniture  is  moved  to  another 
place.  As  it  is  possible  to  guard  ourselves  against  such  occur- 
rences, we  should  certainly  do  so  Today  we  are  able  to  produce 
the  most  beautiful  colored  wall-coverings,  whether  of  paper  or 
of  woven  or  printed  fabrics,  to  meet  every  requirement  in  regard 
to  fastness.  This  is  proved  by  the  large  collection  of  all  kinds  of 
woolen  and  cotton  fabrics  (after  washing  and  exposure  to  light) 
and  especially  of  wall-papers,  of  carpets,  rubber  material  and 
balloon  coverings,  which  the  different  firms  of  the  German  color 
and  dyeing  industry  have  placed  at  my  disposal  for  exhibition. 

If  you  now  inquire  how  chemists  have  been  able  to  make  such 
great  progress,  my  only  answer  is  by  logical  and  untiring  efforts 
along  well-known  ways,  undaunted  by  failures,  and  by  diligently 
following  any  track,  however  faint,  that  gave  promise  of  advance 

In  every  branch  of  the  color  industry  these  methods  have  led 
to  faster  and  ever  faster  dyestuffs,  from  the  multicolored  ben- 
zidine colors,  described  as  fugitive  to  light  and  not  stable  to 
washing,  to  the  anthraquinone  colors  and  the  indigoid  vat  dyes. 
In  all  these  classes  we  have  gradually  learned  to  recognize  cer- 
tain regularities  and  to  accomplish  certain  results  by  system  ati- 
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cally  grouping  the  components  and  fixing  the  position  of  the 
substituting  groups,  and  thus  we  have  succeeded  in  increasing 
the  fastness  to  light  of  the  individual  chemical  according  to  a 
preconceived  plan. 

Indigoid  Coloks:  The  synthetic  production  of  colors  allied 
to  indigo  was  stimulated  by  the  successful  synthesis  of  indigo 
which  almost  entirely  displaced  natural  indigo  and  called  the 
attention  of  both  chemist  and  consumer  in  an  increased  measure 
to  the  advantages  of  vat-dyeing.  The  King  of  Dyestuffs,  Indigo, 
now  finds  itself  in  the  company  of  a  whole  series  of  other  colors, 
the  brome  indigos,  the  thio  indigos  and  alizarine  indigos,  the 
shades  ranging  from  blue  to  red,  violet,  grey  and  black.  Even  the 
" purple"  of  the  ancients  has  been  reproduced  by  Paul  Fried- 
laender,  who  by  isolating  the  dyeing  principle  found  in  certain 
glands  of  the  purple  snail  living  in  the  Mediterranean,  has  demon- 
strated the  fact  that  this  natural  color  is  identical  with  a  dibrom- 
indigo  which  had  been  long  before  produced  synthetically. 
These  indigoid  colors  possess  the  same,  if  not  better  properties 
as  indigo  itself. 

Alizaeine  Colors:  The  fastness  of  the  alizarine  colors,  e.g. 
alizarine  red,  used  for  Turkey  red,  was  well  known  in  ancient 
times.  But,  whereas  formerly  only  mordant  colors  were  consid- 
ered to  be  fast,  and  consequently  only  these  were  looked  for  in 
the  anthraquinone  group,  which  led  to  the  discovery  of  aliza- 
rine-orange, -brown,  -blue  and  the  alizarinecyanines,  Robert  E. 
Schmidt,  in  1894  to  1897,  succeeded  in  finding  acid-dyeing 
anthraquinone  colors  which  dye  every  shade,  rivalling  the  old 
and  well-known  triphenylmethanes  in  brightness  and  simplicity 
of  application  and  the  alizarine  mordant  colors  in  their  extra- 
ordinary fastness  to  light.  I  merely  mention  alizarine  cyanine- 
green,  alizarine-sky-blue,  anthraquinone -blue,  alizarine-sap- 
phirole,  -astrol,  -irisol  and  -rubinol.  Their  fastness  to  light  is  so 
excellent  that  in  the  famous  "  Manufacture  Nationale  du  gobe- 
lins" in  Paris,  they  have  replaced  the  older  dyestuffs  for  the  dye- 
ing of  wool  used  in  the  manufacture  of  gobelins.  This  means 
a  great  deal  if  it  be  borne  in  mind  that  a  square  meter  of  these 
gobelins  for  the  production  of  which  an  operator  needs  more 
than  a  year,  costs,  on  the  average,  about  6,000  francs. 
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Indanthrene  and  Algole  Colors:  An  entirely  new  era 
began  for  the  alizarine  series  when  Rene"  Bohn  in  1901,  found 
that  his  new  color,  indanthrene,  could  be  used  as  a  vat-dye  for 
cotton,  This  color  can  be  dyed  in  its  reduced  state  like  indigo, 
but  is  far  superior  to  the  latter  in  beauty  and  brightness  of 
shade,  as  well  as  in  fastness  to  washing  and  light.  Indeed,  the 
fastness  to  light  is  so  great  that  in  this  respect  it  must  be  termed 
indestructible. 

On  account  of  this  phenomenal  fastness,  indanthrene  blue 
caused  chemists  to  look  for  other  vat  colors  in  the  anthraquinone 
series.  Their  efforts  did  not  remain  unrewarded,  and  we  already 
possess  colors  of  this  class  giving  every  possible  shade.  The 
Badische  Anilin  and  Soda  Fabrik  sell  them  under  the  name  of 
"Indanthrene  Colors/'  the  Farbenfabriken  vorm  Friedr.  Bayer 
and  Co.  under  the  name  "  Algole  Colors.''  Chemically  most  of 
these  vat  colors  belong  to  the  indanthrene  type  ;  some  of 
them  are  still  more  complicated  nuclear  products  of  con- 
densation of  several  anthraquinone  molecules;  others,  again, 
rea  di-  and  tri-  anthraquinonylamines.  It  must  also  be  noted 
that  to  the  greatest  surprise  of  all  experts  in  this  branch, 
it  was  discovered  in  the  laboratory  of  the  Farbenfabriken  vorm. 
Friedr.  Bayer  and  Co.,  that  even  some  of  the  simplest  acyl 
derivatives  (-benzoyl)  of  the  aminoanthraquinones  are  excellent 
vat  colors.. 

Lake  Colors:  We  must  not  leave  out  of  sight  the  importance 
of  some  colors  of  the  aniline  group  and  especially  the  anthra- 
quinone group  for  the  production  of  lakes  for  paints  and  pigment 
colors  for  wallpaper.  The  alumina  lake  of  alizarine,  the  so-called 
madder  lake,  with  its  fine  shade  and  great  fastness  to  light,  is 
best  known.  Other  alizarine  colors  also  yield  valuable  alumina 
lakes;  thus,  alizarine  sapphirole  gives  a  blue  lake  of  excellent 
fastness  to  light.  But  it  is  not  always  necessary  to  precipitate 
lakes.  Some  of  the  difficultly  soluble  vat  colors  may  be 
directly  employed  in  a  finely-divided  form.  Thus  indanthrene 
and  algole  blue  already  play  important  roles  as  substitutes  for 
ultra-marine  for  bluing  higher  class  paper,  textiles  and  even 
sugar. 

The  development  of  the  anthracene  colors,  aside  from  the 
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tinctorial  progress,  brought  about  remarkable  results  in  pure 
chemical  research,  for  example  the  peculiar  action  of  boric  acid 
and  the  catalytic  action  of  quicksilver  in  the  sulphonation 
processes  of  anthraquinone. 

But  in  this  branch  of  our  science  as  well  there  is  still  much 
room  for  development.  Many  problems  remain  unsolved  and 
new  ones  are  continually  arising.  To  satisfy  the  demand  of 
the  dyer  many  dyestuffs  must  still  be  synthefcized. 

The  ceaseless  efforts  of  the  color  chemist  will  undoubtedly 
bring  us  farther  and  farther  along  this  road,  and  complaints  about 
the  insufficient  fastness  of  dyed  materials  will  be  silenced  at  last. 
If  this  goal  is  to  be  reached,  it  is  absolutely  necessary  for  the 
consumer  to  support  the  manufacturer,  and  I  take  this  oppor- 
tunity to  state  that  in  the  United  States  of  America  these  fast 
colors  are  today  more  generally  used  and  found  recognition 
and  widespread  application  here  earlier  than  in  any  other  country. 

Phaemaceutical  Chemistry:  I  will  now  deal  with  the  prog- 
ress and  problems  of  the  pharmaceutical  industry  in  the  synthetic 
production  of  medicinal  drugs.  This  industry  is  the  youngest 
daughter  of  the  coal-tar  industry  and  it  is  not  long  since  she  cele- 
brated her  25th  anniversary.  Those,  who,  like  myself,  had  the 
good  fortune  to  stand  at  her  cradle  when  Ludwig  Knorr  discov- 
ered antipyrin,  and  to  guide  her  first  tottering  steps  at  the  time 
phenacetin  and  sulfonal  were  brought  out,  must  look  back  with 
a  joyful  heart  to  this  period  of  splendid  growth.  Much  brilliant 
work  has  been  accomplished  but  a  vast  amount  still  remains  to 
be  done.  Here  we  see  chemistry  and  medicine  intimately  bound 
together,  the  one  dependent  upon  the  other  and  powerless  with- 
out its  aid.  What  an  organization,  what  boundless  intelligence 
is  necessary  and  what  immense  energy  has  to  be  expended  in 
order  to  discover  a  new  synthetic  remedy  and  to  smooth  its  path 
through  the  obstacles  of  commerce!  First,  we  need  a  fully- 
equipped  chemical  laboratory,  then  a  pharmacological  institute 
with  a  staff  of  men  trained  in  medicine  and  chemistry,  an  abun- 
dance of  animals  to  experiment  upon,  and  finally — the  latest  de- 
velopment in  this  field — a  chemo-therapeutic  and  bacteriological 
department  equipped  according  to  the  ideas  of  Professor  Ehrlich; 
these  in  close  connection  with  one  another.    Whatever  has  been 
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evolved,  and  after  much  painstaking  effort  selected  as  useful, 
finds  its  way  into  the  manufacturing  department,  there  to  be 
elaborated  in  the  most  minute  details  and  brought  to  the  highest 
possible  pitch  of  perfection.  Now  begins  the  arduous  work  of 
the  scientific  department!  Here  the  right  sponsors  must  be 
found,  here  all  prejudices  must  be  brushed  aside  and  an  exten- 
sive propaganda  initiated.  Next,  a  host  of  clinicians  and  prac- 
titioners must  be  called  into  requisition  so  that  what  has  been 
evolved  in  the  silent  workshop  will  be  conducted  on  a  staunch 
ship  into  the  wide  sea  of  publicity.  And,  finally  it  is  the  calcu- 
lating salesman's  turn;  he  must  bring  in  enough  to  cover  all  the 
expenses  of  the  innumerable  experiments  that  have  been  made, 
if  the  new  drug,  which  has  swallowed  so  much  money,  is  to  sur- 
vive and  prosper.  Truly,  all  this  is  a  task  which  only  too  often 
is  misunderstood  and  insufficiently  appreciated.  If,  however, 
a  great  hit  is  made — an  event  almost  as  rare  as  the  Greek  calends 
— then  the  envious,  the  patent-  and  trademark-violator,  and  even 
the  smuggler,  cling  to  our  heels  and  seek  to  rob  us  of  our  profits 
which,  taking  everything  into  consideration,  are  really  not  large. 
But  despite  all  this,  and  though  unfortunately  opposed  by  drug- 
gists and  physicians  even  today,  the  pharmaceutical  industry 
serenely  pursues  its  task.  For  besides  certain  economic  aims, 
we  also  have  ideals  to  strive  for.  We  combat  systematically  the 
symptoms  of  disease  and  are  the  faithful  auxiliaries'  both  of  the 
doctor  and  the  harassed  nurse.  The  agonizing  pains  of  che  pa- 
tient we  allay  with  narcotics  and  anesthetics.  When  sleep  flees 
the  couch  of  suffering,  we  compel  it  to  return;  fever,  we  banish. 
We  destroy  the  minute  organisms  which  cause  and  spread  dis- 
eases. Thus  we  add  to  the  store  of  what  is  valuable,  and  per- 
fect what  already  exists.  We  also  isolate  the  active  principles  of 
various  drugs  and  thus  assure  exact  dosage  and  freedom  from 
undesirable  or  even  dangerous  by-effects. 

In  the  chemical  works  of  Germany  pure  chemical  science 
receives  its  due.  In  every  branch  of  inorganic,  organic  and  physi- 
ological-biological chemistry  we  are  working  with  an  army  of 
scientifically  trained  men.  In  synthetic  chemistry,  brilliant 
achievements  have  fallen  to  our  share,   Quite  recently,  Stolz  sue- 
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ceeded  in  building  up  adrenalin,*  Decker  in  making  hydrastinin 
and  Emil  Fischer  and  Wilhelm  Traube  in  producing  purin  bases. 
All  of  these  are  magnificent  accomplishments,  and  many  of  them 
have  been  effected  in  the  laboratories  of  the  industry. 

That  even  yet,  as  at  the  beginning — the  antifebrin  period — 
we  must  trust  to  chance  is  shown  by  the  discovery  of  atophan, 
the  latest  valuable  antiarthritic,  which  is  due  to  a  fortunate 
accidental  observation.  In  the  subject  of  the  old  ergot  problem, 
research  work  is  gradually  bringing  more  light  and  makes  the 
possibility  of  synthetically  producing  a  substitute  a  thing  of  the 
near  future.  The  Publications  on  this  subject  show  that  hemo- 
static alkaloids  possess  a  comparatively  simple  constitution. 
That  sedatives  have  their  place  in  an  age  when  nervous  disorders 
are  so  common  is  not  to  be  wondered  at.  I  need  merely  remind 
you  of  the  new  adalin  which  has  proved  exceedingly  useful. 
Recently,  Emil  Fischer,  the  master  of  chemical  research,  to  whom 
the  pharmaceutical  industry  is  indebted  for  the  synthetic  purin 
bases,  viz.  caffein,  theobromine,  and  theocin,  as  well  as  the 
valued  remedies,  veronal  and  sajodin,  has  succeeded,  after  long 
and  fruitless  labors,  in  elucidating  the  constitution  of  tannin  and 
producing  it  synthetically.  He  has  thus  proved  that  it  might 
be  possible  to  manufacture  tanning  agents  of  all  kinds  artificially 
and  has  opened  up  a  new  and  promising  field  for  research. 

Chemotherapy:  But  a  short  while  ago,  Ehrlich  drew  atten- 
tion to  another  promising  branch  of  pharmaceutical-medical 
chemistry,  viz.  the  treatment  of  infectious  diseases  by  chemical 
means.  After  many  years'  arduous  labor  and  after  many 
thousand  experiments  on  different  animals  this  master  of  medi- 
cine and  chemistry  succeeded  in  demonstrating  that  it  is  possible 
to  produce  chemical  substances  which  will  kill  the  parasites  in 
the  human  body  without  injuring  their  host  and  that  this  action 
is  a  function  of  the  chemical  constitution.  The  new  science, 
with  its  magical  bullets  directed  only  against  the  injurious 

*  1  kg.  adrenalin,  which  is  now  prepared  synthetically,  and  has  been  in- 
troduced under  the  name  of  "supreranin"  by  the  Farbwerke  of  Hoechst, 
requires  for  its  production  the  adrenal  glands  of  40,000  oxen.  This  product, 
as  well  as  numerous  other  glandular  preparations,  is  nowadays  manufacture4 
by  the  large  American  slaughter  houses  themselves. 
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organisms  in  the  body,  but  not  affecting  its  cells,  pursued  its 
course  from  aminophenyl-arsinic  acid  (atoxyl)  to  diamino- 
oxyarsenobenzole  (salvarsan).  Thus  a  new  synthetic  prepara- 
tion, an  arsenic  compound,  is  added  to  the  old  and  highly  effective 
remedies,  mercury,  quinine  and  salicylic  acid.  It  is  certain  that 
we  are  here  only  at  the  beginning  of  a  new  development.  We 
know  already  that  we  are  able  to  combat  not  only  spirochetes 
but  also  bacterial  diseases,  like  tuberculosis.  Even  carcinoma 
and  sarcoma,  those  growths  so  destructive  to  humanity  whose 
cause  is,  however,  not  yet  understood,  can  probably  be  influenced 
in  a  like  manner  by  means  of  selenium  compounds,  as  first 
pointed  out  by  Emil  Fischer.  But  were  we  to  learn  to  cure 
diseases  due  to  trypanosomes  and  plasmodia,  what  a  great  work 
we  should  have  accomplished  in  the  interest  of  humanity  and 
social  economy,  for  it  is  in  the  most  fruitful  lands  indeed  that 
these  diseases,  malaria  and  sleeping  sickness,  are  to  be  found, 
and  man  and  beast  are  ruthlessly  destroyed  by  them.  Neither 
salvarsan  nor  atoxyl  are  of  service  here,  and  therefore  other 
hitherto  unknown  remedies  must  be  found. 

While  the  treatment  of  syphilis,  with  its  terrible  consequences, 
is  still  imperfect  in  spite  of  mercury  and  salvarsan,  let  us  hope 
that  the  systematic  experiments  carried  out  in  the  laboratory 
with  the  innumerable  products  which  chemistry  is  able  to  produce 
from  mercury  and  from  arsenic  will  finally  lead  to  complete 
success. 

Synthetic  Perfumes:  In  the  perfume  industry  the  develop- 
ments made  since  the  scent  of  the  violet  was  imitated  with  jonon, 
and  since  the  successful  synthesis  of  camphor  from  turpentine, 
are  not  of  such  nature  that  we  need  to  deal  with  them  at  great 
length.  The  importance  of  this  industry  appears  from  its 
yearly  turnover  of  45-50  million  Marks  (10  to  12  million  dollars). 
Here  the  efforts  of  the  chemists  are  directed  towards  determining 
the  constitution  of  the  complex  and  simple  natural  perfumes, 
isolating  the  various  products  of  decomposition  obtained  during 
the  investigation,  and  finally  reproducing  the  natural  perfumes 
synthetically.  Such  results  have  already  been  achieved  in  the 
case  of  the  odor  of  the  rose,  lily-of-the-valley  and  violet.  Very 
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often  certain  substances  are  needed  in  the  compounding  of  per- 
fumes which  like  indole  possess  anything  but  a  pleasant  smell. 

Aktificial  Silk:  Even  if  doubt  be  expressed  as  to  whether 
artificial  silk  (the  yearly  consumption  of  which  amounts  to  about 
7  million  kilograms)  still  belongs  to  the  chemical  industry  because 
it  stands  in  such  close  relation  to  the  textile  industry,  with  its 
weaving  and  spinning  machines,  yet  the  raw  materials  needed 
for  its  production,  such  as  nitro-cellulose,  copper  ammonia  cellu- 
lose and  cellulose-xantogenate  are  of  such  importance  that  the 
chemist  and  engineer  equally  divide  the  responsibility  in  this 
branch  of  manufacture.  Viscose  silk  from  xantogenate  of  cellu- 
lose, the  production  of  which  has  been  recently  very  much  im- 
proved, seems  to  replace  nitro-cellulose  silk  and  the  copper  am- 
monia silk.  This  viscose  silk  surpasses  all  other  artificial  silks 
in  lustre  and  is  the  cheapest  to  manufacture,  so  that  the  appar- 
ently simplest  process  of  all,  the  copper  ammonia  cellulose  silk, 
cannot  compete  with  it  any  more.  Among  the  exhibits  are 
fine  specimens  of  this  silk  from  the  Vereinigten  Glanzstofffabriken 
of  Elberfeld  and  their  factory  in  Oberbruch  in  Dremmen  near 
Aix-la-Chapelle,  including  the  various  raw  materials,  wood, 
cellulose,  alkali  cellulose  and  the  cellulose-xantogenates  produced 
by  treatment  with  bisulphide  of  carbon  and  the  viscose  solution 
itself. 

Acetylcellulose.  Cellit  Films:  From  acetylcellulose  solu- 
ble in  aceton,  called  cellit,  the  Farbenfabriken  vorm.  Friedr. 
Bayer  and  Co.  first  produced  cinematograph  films,  but  although 
they  have  the  great  advantage  over  those  manufactured  from 
nitro-cellulose  in  being  non-inflammable,  it  has  not  been  possible 
to  introduce  them  generally.  In  all  their  properties  the  cellit 
films  are  equal  to  the  old  inflammable  ones,  yet  the  proprietors 
of  moving  picture  theatres  do  not  take  them  up  because  they 
fear  the  competition  of  the  schools  and  the  home  where  the  cellit 
films  would  be  largely  used  on  account  of  their  non-inflamma- 
bility. The  only  help  then  would  be  such  action  by  those  in 
authority  as  to  make  it  difficult  to  employ  inflammable  films  and 
to  facilitate  the  use  of  cellit  films.  There  are  prospects  of  such 
legislation  at  least  in  Germany,  which  would  put  an  end  to  cine- 
matograph fires  with  their  great  danger  to  life  and  property. 


/ 

/ 
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Non-Inflammable  Celluloid  (Cellon):  The  problem  of 
manufacturing  non-inflammable  celluloid  by  mixing  cellit  with 
suitable  camphor  substitutes  which  burn  difficultly  or  not  at  all 
may  be  considered  as  definitely  solved.  Eichengrun  has  sim- 
plified the  manufacture  to  an  extraordinary  extent  by  showing 
that  certain  acetylcelluloses  may  be  gelatinized  in  the  same  way 
as  nitrocellulose.  As  is  well  known,  nitrocellulose  with  camphor 
in  the  presence  of  a  solvent  yields  a  so-called  "  Solid  solution," 
and  even  in  the  dried  state  may  be  easily  cut  or  formed  into 
sticks,  tubes  or  threads.  Cellit  when  treated  in  exactly  the  same 
way  with  appropriate  camphor  substitutes,  can  be  converted 
into  "cellon,"  the  non-inflammable  substitute  for  celluloid. 
Single  blocks  weighing  200  lbs.  are  already  produced  on  a  large 
scale  which  like  celluloid,  can  be  sawed,  cut,  and  polished;  when 
heated  can  be  pressed  or  bent;  and  when  subjected  to  steam  at  a 
high  temperature  can  be  drawn  and  molded.  Compared  with 
celluloid,  cellon  has  the  advantage  of  being  more  elastic,  soft  and 
ductile.  It  is  therefore  frequently  used  as  a  substitute  for  hard 
rubber,  gutta  percha,  leather,  etc.  Cellon,  in  the  form  of  a  highly 
viscous,  syrup-like  solution,  may  be  employed  for  coating  fabrics, 
wood,  paper,  metal,  etc.,  with  a  thick,  enamel-like  uniform  and 
pliable  surface.  Thus  patent  leather,  artificial  leather,  insulators, 
balloon  covers,  etc.,  may  be  produced.  In  France  this  varnish  is 
already  employed  for  enamelling  aeroplanes.  Objects  made  of 
this  novel  and  widely  useful  material  are  to  be  found  among  the 
exhibits,  being  manufactured  by  the  Rheinisch-Westfalische 
Sprengstoff  Actien  Gesellschaft  in  Cologne  and  the  Societe 
Industrielle  de  Celluloid  in  Paris. 

Rubber:  Finally,  I  will  refer  to  one  of  the  greatest  successes  and 
yet  one  of  the  most  difficult  problems  of  the  chemical  industry, 
viz;  the  production  of  synthetic  rubber.  I  am  proud  of  the  fact 
that  its  production  was  successfully  accomplished  in  the  works 
which  are  under  my  management,  and  that  I  was  able  to  follow 
every  stage  of  this  important  discovery.  Perhaps  you  would  be 
interested  to  hear,  although  it  is  getting  late,  how  the  whole 
thing  happened,  especially  as  much  that  is  untrue  and  misleading 
has  appeared  in  the  press  during  the  last  few  weeks. 

But  first  a  few  words  about  natural  rubber.    The  old  world 
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owes  its  knowledge  of  this  substance  to  the  new.  This  wonderful 
product  became  known  in  Europe  shortly  after  Columbus  dis- 
covered America.  If  I,  coming  from  across  the  ocean,  now 
bring  you  this  colloid  prepared  there  synthetically,  I  merely 
repay  part  of  the  debt  which  we  owe  America. 

Hardly  a  generation  ago,  the  southern  part  of  this  great  Ameri- 
can continent  furnished  the  whole  supply  of  the  different  kinds  of 
rubber.  Since  then  extensive  plantations  of  rubber  trees  have 
been  established  in  various  tropical  countries  and  their  yield  has 
grown  so  enormously  that  the  old  home  of  wild  rubber  will  soon 
be  thrust  into  the  background.  This  is  a  matter  which  involves 
many  millions;  consequently  a  very  serious  economical  problem 
confronts  South  America. 

You  all  know  that  caoutchouc  is  made  from  the  milky  sap  of 
numerous  species  of  trees  and  shrubs  and  the  grotesquely  formed 
lianas  by  various  coagulation  processes,  and  that  this  product, 
on  being  suitably  treated  with  sulphur  or  sulphur  compounds, 
i.e.  by  vulcanization,  acquires  its  valuable  and  characteristic 
properties.  The  synthetic  method  took  quite  a  different  route. 
By  breaking  up  the  very  complex  molecule  which  rubber  doubtless 
possesses,  by  pyrogenetic  processes,  i.e.,  by  dry  distillation,  a 
veritable  maze  of  all  kinds  of  gases,  oils  and  resins  was  obtained, 
as  well  as  a  colorless  fluid  resembling  benzine,  to  which  the 
investigators  gave  the  name  "Isoprene."  It  was  Bouchardat 
who  first  expressed  the  belief  that  this  isoprene,  which  is  ob- 
tained in  very  small  quantities  and  in  an  impure  form  by  the 
dry  distillation  of  caoutchouc,  might  be  closely  and  intimately 
related  to  caoutchouc  itself.  This  important  question  was 
then  eagerly  discussed  for  several  decades  by  the  scientists  of 
all  countries  and  opinions  were  sharply  divided. 

As  far  back  as  the  Eighties,  Tilden  claimed  to  have  prepared 
artificial  rubber  from  isoprene  by  treatment  with  hydrochloric 
acid  and  nitrous  acid.  But  neither  Tilden  nor  his  assistants, 
•though  they  worked  strenuously  for  years,  succeeded  in  repeating 
the  experiments.  Moreover,  numerous  other  investigators, 
among  them  our  chemists,  were  unable  to  confirm  the  results. 
In  1894  Tilden  found  however,  that  that  isoprene  which  he  had 
prepared  about  ten  years  before,  on  standing,  had  partially  poly- 
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merized  into  rubber.  In  this  way  Tiiden  in  fact  was  the  first 
discoverer  of  synthetic  rubber.  But  this  method  which  time 
has  not  yet  permitted  to  repeat,  is  obviously  not  a  commercial 
one.  Dr.  Fritz  Hofmann  of  the  Farbenfabriken  vorm.  Friedr. 
Bayer  &  Co.  is  to  be  regarded  as  the  real  inventor  of  synthetic 
rubber,  for,  by  the  application  of  heat,  he  succeeded  as  the  first 
in  August,  1909,  in  polymerizing  the  isoprene  molecules  com- 
pletely into  the  complex  rubber  molecule  on  a  technical  scale. 
Somewhat  later  Harries  invented  independently  another  method 
of  arriving  at  the  same  result.  Everyone  is  now  in  a  position 
to  repeat  this  exceedingly  simple  experiment  himself,  but  in  or- 
der to  confirm  Hofmann's  results,  it  is  necessary  to  employ  pure 
isoprene. 

The  practical  value  of  this  rubber,  of  which  many  samples  are 
among  the  exhibits,  has  been  tested  by  the  highest  authorities  in 
this  branch  of  the  industry,  whilst  Professor  Karl  Harries,  whose 
unremitting  labors  extending  over  many  years,  prepared  the 
soil  for  Hofmann' s  synthesis,  has  carefully  examined  the  chemical 
constitution  of  the  substance. 

Isoprene  belongs  to  the  butadienes.  It  was  therefore  to  be 
assumed  at  the  start  that  betamethylbutadiene  would  not  hold 
a  peculiar  and  isolated  position  amongst  the  butadienes  in  gen- 
eral. It  was  argued  that  other  members  of  this  interesting  group 
of  hydrocarbons  would  yield  analogous  and  homologous  rubbers 
on  being  heated.  In  the  synthesis  of  products  occurring  in  nature, 
there  is  always  a  possibility  of  producing  such  variations,  and 
our  endeavors  to  find  out  whether  this  was  true  in  the  case  of 
rubber  were  crowned  with  success,  for  today  several  represen- 
tatives of  the  new  class  of  caoutchoucs  possessing  different 
properties  are  known  and  are  being  submitted  to  technical  tests. 
Exact  proof  of  the  existence  of  the  class  of  isomeric  and  homol- 
ogous caoutchoucs  was  also  first  presented  by  Elberfeld. 

To  you  who  hear  this  account  and  see  these  beautiful  speci- 
mens, the  matter  appears  very  simple,  intelligible  and  clear.  In 
reality,  however,  it  was  not  so.  The  difficulties  which  have  been 
overcome  were  great  indeed  and  those  which  still  remain  to  be 
surmounted,  in  order  to  produce  a  substance  equal  to  para 
caoutchouc  in  quality  and  capable  of  competing  with  cheap 
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plantation  rubber  costing  only  2  marks  per  kilo,  are  still  greater. 
But  such  difficulties  do  not  intimidate  the  chemist  and  manu- 
facturer; on  the  contrary,  they  spur  them  on  to  further  efforts. 
The  stone  is  rolling,  and  we  will  see  to  it  that  it  reaches  its  desti- 
nation. The  end  in  view  is  this :  that  artificial  rubber  may  soon 
play  as  important  a  role  in  the  markets  of  the  world  as  does 
natural  rubber.  The  consumption  of  rubber  is  simply  enormous. 
Finished  articles  to  the  value  of  3  milliard  marks  are  manufac- 
tured every  year,  and  the  raw  material  from  which  they  are  made, 
calculated  at  the  present  market  price  of  12  marks  per  kilo,  costs 
one  milliard  marks.  Other  tasks  which  the  chemist  has  on  hand 
shrink  into  insignificance  compared  with  this  gigantic  problem. 
The  laurel  wreath  will  not  adorn  the  brow  of  the  wild  dreamer 
but  that  of  the  scientist  who,  cool  and  persevering,  pursues  his 
way.  The  seed  he  sows  ripens  slowly,  and  though  according  to 
the  statements  in  the  press,  all  this  is  mere  child's  play  and  the 
problem  has  been  solved,  I  leave  it  to  your  judgment  whether 
this  is  true  or  not,  like  much  that  printer's  ink  patiently  transfers 
to  paper.  I  am  right  in  the  midst  of  this  excitement.  I  have 
employed  articles  made  of  synthetic  rubber,  and  for  some  time 
I  have  used  automobile  tires  made  of  this  material.  Yet,  if 
you  ask  me  to  answer  you  honestly  and  truly  when  synthetic 
rubber  will  bring  the  millions  which  prophets  see  in  its  exploi- 
tation, I  must  reply  that  I  do  not  know.  Surely  not  in  the  imme- 
diate future,  although  synthetic  rubber  will  certainly  appear  on 
the  market  in  a  very  short  time.  But  I  hope  to  live  long  enough 
to  see  Art  triumph  also  here  over  Nature. 


We  are  now  at  the  end  of  our  journey.  We  have  flown  not 
only  over  the  field  of  Germany,  but  also  over  all  other  countries 
where  the  chemical  industry  is  cultivated.  We  have  taken  a 
passing  glance  at  the  untiring  striving  for  advance,  the  restless 
search  for  the  hidden  and  unknown,  the  ceaseless  efforts  to  acquire 
more  technical  knowledge  as  witnessed  in  the  great  laboratories 
and  factories  of  our  mighty  and  ever-growing  industry.  We  will 
now  guide  our  airship  into  the  haven  whence  we  set  out  and  land 
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where  our  co-workers  have  gathered  from  all  the  countries  of 
the  earth  to  recount  whatever  progress  each  has  achieved,  and 
to  discuss,  in  public  and  private,  the  problems  which  have  been 
solved  and  those  which  still  await  solution. 

This  is  the  purpose  and  aim  of  the  Congresses  of  Applied  Chem- 
istry, and  in  this  way  they  promote  directly  and  indirectly  the 
interests  of  our  industry.  But  they  also  serve  another  purpose 
— to  spread  far  and  wide  knowledge  of  our  great  deeds.  It  is 
thus  that  they  impress  the  importance  of  our  science  and  the  arts 
founded  on  it  upon  the  public  in  general  and  especially  upon 
those  who  have  influence  in  social  or  official  positions,  so  that  our 
profession  may  advance  equally  with  others,  and  so  that  the 
importance  of  the  chemical  industry  and  of  those  connected 
with  it  from  an  economic,  hygienic  and  social  standpoint  may 
become  better  and  better  known. 

That  the  effulgent  light  of  this  knowledge  will  also  be  diffused 
by  the  Eighth  International  Congress  of  Applied  Chemistry  is 
assured  by  the  magnificent  organization  which  our  friends,  the 
American  Chemists,  have  provided,  the  skillful  manner  in  which 
the  affair  has  been  conducted,  the  hospitable  reception  which 
has  been  extended  to  us,  not  only  by  our  colleagues  but  by  the 
people  at  large,  and  which  is  still  awaiting  us  in  our  tours  of 
inspection  of  the  flourishing  industry  of  America,  in  so  many 
respects  a  model  for  others.  For  Chemical  Science  and  the 
Chemical  Industry  the  following  words  of  Schiller  are  beautifully 
descriptive : 

"  Only  the  serious  mind,  undaunted  by  obstacles,  can  hear  the 
murmuring  of  the  hidden  spring  of  Truth." 

In  moving  a  vote  of  thanks  to  Geheimrat  Duisberg  Professor 
Leon  Lindet  said: 

Mesdames,  Messieurs: 

J'ai  regu,  du  Comite  international  des  anciens  presidents, 
Pagreable  mission  de  remercier  au  nom  de  tous,  M.  le  docteur 
Duisberg,  de  la  magistrate  conference  que  nous  venons  d'entendre. 
II  a  passe  en  revue  tous  les  progres  que  Pindustrie  chimique  a 
realises  depuis  trois  ans  a  peine,  et  pour  que  ces  magnifiques 
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decouvertes  la  gravent  mieux  dans  notre  memoire,  il  a  pris  soin 
de  rassembler  une  admirable  collection  de  tous  les  produits  dont 
il  nous  a  parle. 

Je  me  rappelle  Temotion  qui  s'est  produite  au  moment  ou 
nous  avons  connu  les  premieres  syntheses  de  Talizarine,  de  la 
vanilline,  etc.  Qu'est-ce  cela,  quand  on  jette  les  yeux  sur  les 
collections  qui  sont  devant  vous?  On  se  serait  estime  heureux 
de  penser  qu'un  jour  on  pourrait  reproduire  artificiellement  une 
grande  partie  des  produits  naturels;  on  fait  mieux  aujourd'hui, 
puisque  nos  chimistes  sont  parvenus  a  fabriquer  des  couleurs,  des 
odeurs,  des  substances  medicamenteuses  que  la  nature  a  toujours 
ete  incapable  de  nous  preparer. 

Devant  ces  resultats  que  le  Dr.  Duisberg  vient  de  nous  faire 
connaitre,  je  vous  demande  de  lui  prodiguer  vos  applaudisse- 
ments.  Mais  vous  applaudirez  aussi  cette  admirable  cohorte 
de  chimistes,  a  quelle  que  nation  qu'ils  appartiennent,  qui  ont 
consacre  leurs  efforts,  depense  leurs  energies  pour  le  benefice 
de  PHumanite. 

Mr.  Arthur  D.  Little,  in  seconding  Professor  Lindet's  motion 
said: 

Dr.  Duisberg's  masterly  exposition  of  the  splendid  results 
achieved  by  the  combination  of  German  chemistry,  German 
enterprise  and  German  capital,  has  been  a  delight  and  revelation 
to  us  all.  We  have  in  this  country  the  capital,  the  enterprise, 
and  I  fully  believe,  the  chemistry  as  well,  required  for  equally 
great  industrial  achievements.  That  we  cannot  thus  far  point 
to  them  is  due  to  the  fact  that  with  us  chemistry  is  too  often  left 
like  Cinderella  sitting  beside  the  ashes  of  the  laboratory  furnace, 
while  her  two  haughty  sisters  drive  away  together  to  the  indus- 
trial ball.  But  some  day,  not  far  distant,  her  prince  will  come 
and  lead  her  forth  to  take  her  proper  place  before  the  world. 
Some  of  us  indeed  suspect  that  he  is  even  now  amongst  us 
incognito,  registered  at  the  Hotel  Belmont  under  a  name  which 
looks  like  "  Nichols. "  Whether  that  is  true  or  not,  and  by 
whatever  name  he  may  ultimately  disclose  himself,  we  may  be 
sure  that  in  all  the  essentials  which  make  for  initiative  and  char- 
acter he  will  resemble  Dr.  Duisberg.  He  will  be  endowed  with  the 
same  far-sighted  imagination,  the  same  energy,  the  same  courage 
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and  the  same  tenacity.  He  will  be  wise  in  that  chemistry  which 
deals  with  men  as  well  as  learned  in  the  chemistry  which  deals 
with  things.  He  will  be  a  Doctor  of  Chemical  Organization, 
and  we  must  not  be  surprised  if  his  degree  reads  C.O.D. 

It  is  with  a  sincere  appreciation  of  our  obligation  to  Dr. 
Duisberg  for  the  inspiration  of  his  lecture  and  his  personality  that 
I  take  pleasure  in  seconding,  upon  behalf  of  more  than  6,000 
American  chemists  whom  I  have  the  honor  to  represent,  this 
motion  for  a  vote  of  thanks. 


The  motion  was  carried  unanimously  amid  great  applause. 
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General  Lecture,  Tuesday,  September  10,  1912 
Program  of  Organ  Recital 
Professor  Samuel  A.  Baldwin,  Organist 

1  Concert  Overture  in  C  Major  Alfred  Collins 

2  Soutenir  Edwin  C.  Lemare 

3  Carillon  William  Faulkes 

(dedicated  to  Mr.  Baldwin) 

4  Bacarolle  in  B  flat  William  Faulkes 

5  March — "Pomp  and  Circumstance"  Edward  Elgar 


Address  op  William  Henry  Perkin,  Manchester. 

THE  PERMANENT  FIREPROOFING  OF  COTTON 

GOODS 

When  I  had  the  honour  of  being  asked  to  deliver  one  of  the 
General  Lectures,  I  had  no  choice  but  to  accept  and  yet  it  was 
at  once  evident  to  me  that  I  should  experience  very  great  dif- 
ficulty in  finding  a  subject  suitable  to  this  occasion  and  inter- 
esting to  the  brilliant  and  distinguished  audience  which  I  see 
before  me  this  afternoon. 

This  difficulty  is  due  to  the  fact  that,  while  I  have  always 
taken  an  interest  in  industrial  questions  and  have  repeatedly 
investigated  industrial  problems  from  the  scientific  point  of 
view,  my  researches  have,  for  the  most  part,  lain  in  the  path  of 
pure  Science,  and  any  practical  application  of  my  researches  to 
the  Chemical  and  Allied  Industries,  I  have  had  to  leave  to  others. 

Among  the  problems  of  technical  interest  which  I  have  worked 
at  during  many  years  are  the  manufacture  of  artificial  camphor, 
of  "synthetic"  rubber  and  more  particularly  the  permanent 
fireproofing  of  cotton  goods  and  other  inflammable  materials. 
In  considering  these  subjects,  I  concluded  that  the  problem  of 
the  manufacture  of  artificial  camphor  was  too  technical  to  be 
generally  interesting  and  my  friend — Professor  Duisberg — wishes 
to  introduce  the  subject  of  "synthetic"  rubber  into  his  General 
Lecture  so  there  remained  the  subject  of  permanent  fireproofing 
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which  in  many  respects  is  perhaps  as  interesting  and  important 
and  as  difficult  of  accomplishment  as  the  other  problems  I  have 
mentioned.  The  problem  of  the  prevention  of  fire  has  always 
been  one  of  the  most  pressing  and  at  the  same  time  one  of  the 
most  difficult  and  perplexing  with  which  mankind  has  had  to 
deal.  In  very  early  times  wooden  houses  caught  fire  and  were 
burnt  down  and  it  is  said  that  the  Romans  attempted  to  render 
wood  fireproof  by  dipping  it  in  a  bath  made  of  vinegar  and 
powdered  clay. 

This  treatment,  so  strongly  reminiscent  of  processes  employed 
many  years  afterwards,  would  no  doubt  be  effective  in  rendering 
the  wood  less  liable  to  inflame,  but  it  can  hardly  have  had  wide 
application  because  vinegar,  in  those  days,  was  not  easily  ob- 
tained in  quantity  and  was  consequently  an  expensive  substance. 
I  have  made  a  search  in  a  number  of  old  books  with  the  object 
of  discovering  some  other  of  the  actual  methods  used  in  early 
times  in  connection  with  fireproofing  and  the  first  pamphlet  on 
the  subject  which  I  have  been  able  to  find,  dates  from  1638  when 
Nikolas  Sabattini  published  a  remarkable  paper  in  which  he  dis- 
cussed the  need  of  reform  in  the  administration  and  construction 
of  the  theatres  in  Italy  and  pointed  out  the  danger,  which  is 
always  present,  of  fire  breaking  out  on  the  stage,  not  only  owing 
to  the  inflammable  nature  of  the  wood  employed  in  the  construc- 
tion of  the  theatre  and  for  the  decorations  and  scenery  but  also  on 
account  of  the  inflammability  of  the  cotton  material  used  in  the 
scenery  and  for  the  dresses  of  the  players. 

He  recommends,  as  a  safeguard,  that  the  colour  used  in  paint- 
ing the  theatre  and  scenery  should  be  mixed  with  clay  and  gyp- 
sum but  says  nothing  about  the  fireproofing  of  the  dresses. 

At  a  considerably  later  date — in  1735 — Wild  suggested  a  mix- 
ture of  alum,  borax  and  sulphuric  acid  for  the  same  purpose  and, 
in  1740,  Fagot,  in  a  paper  read  before  the  Academy  in  Stockholm, 
recommended  a  mixture  of  alum  and  green  vitriol  whereas,  in  the 
Dictionnaire  de  lTndustrie  published  in  the  year  1786,  there  is 
a  paragraph  in  which  it  is  stated  that  a  mixture  of  alum,  green 
vitriol  and  salt  is  effective  in  making  wood  and  other  material 
fireproof. 

After  the  disastrous  fire  in  Munich  on  the  14th  of  January, 
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1823,  which  completely  destroyed  the  Hof  and  National  Theatre, 
a  large  number  of  experiments  were  made  with  the  result  that 
the  wood  used  in  the  construction  of  the  roof  and  other  parts  of 
the  new  theatre,  was  painted  with  several  coats  of  sodium  sili- 
cate and  chalk. 

A  coating  of  this  kind  lasts  for  many  years  and,  although  it 
does  not  render  the  wood  absolutely  non-inflammable,  it  has  at 
least  this  value  that  the  incipient  fire,  which  as  a  rule  begins 
in  quite  a  small  way,  meets  with  resistance  at  the  outset,  pro- 
gresses but  slowly  and  is  easily  extinguished. 

At  a  somewhat  later  date,  it  was  discovered  that  wood  satu- 
rated with  other  salts  such  as  for  example,  copper  sulphate  or 
ammonium  phosphate,  acquires  the  property  of  resisting  flame, 
but  of  all  the  salts,  zinc  chloride  seems  to  be  the  most  efficient 
for  this  purpose. 

In  the  first  place,  zinc  chloride  has  great  affinity  for,  and, 
therefore,  attaches  itself  readily  to,  woody  fibre,  and  fibres  of  all 
kinds  and  material  saturated  with  a  solution  of  this  salt  and  then 
dried,  are  practically  non-inflammable.  This  salt  has  also  this 
valuable  property  that  it  is  a  powerful  antiseptic  and  therefore 
very  suitable  for  fireproofing  the  wood  used  in  the  construction 
of  hospitals  and  other  public  institutions  of  a  similar  nature. 

But  I  do  not  propose  to  address  you  this  afternoon  at  any 
length  on  the  subject  of  the  fireproofing  of  wood  and  other 
building  materials,  a  subject  on  which  I  have  made  comparatively 
few  experiments  and  of  which  I,  therefore,  have  little  practical 
knowledge. 

What  I  wish  to  discuss,  and  I  hope  that  the  subject  will  prove 
interesting  to  you  all,  is  the  problem  of  the  permanent  fireproof- 
ing of  wearing  materials  and  especially  of  cotton  and  cotton 
goods  and  by  permanent  fireproofing  I  mean  protection  which 
is  not  removed  when  the  materials  are  subjected  to  the  ordinary 
domestic  wash. 

Many  disastrous  accidents  are  on  record  which  have  been 
brought  about  by  clothing  catching  fire:  sometimes  it  is  the  case 
of  a  child  whose  garments  have  come  in  contact  with  a  spark 
or  lighted  match  and  sometimes  disasters  of  much  greater  mag- 
nitude have  resulted  from  the  ignition  of  costumes  made  of  tow 
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or  other  inflammable  material  on  the  occasion  of  charity  enter- 
tainments or  fancy  dress  balls. 

It  has  long  been  recognised  that  impregnation  with  certain 
salts  very  much  reduces  and  indeed  may  entirely  destroy  the 
liability  of  cotton  goods  to  inflame  and,  of  these  fireproofing 
agents,  I  may  perhaps  be  allowed  to  refer  to  a  few  only  of  the 
better  known  and  more  efficient.  If  a  garment,  after  washing 
in  the  ordinary  way,  is  rinsed  in  a  solution  containing  alum  or  is 
starched  with  a  starch  containing  a  proportion  of  alum,  the  ma- 
terial, after  drying,  shows  a  marked  reluctance  to  ignite,  but 
this  treatment  has  many  draw-backs.  In  the  first  place  it  makes 
the  material  very  dusty,  and  secondly  the  fireproofing  is  only  of 
a  temporary  nature  since  it  is  at  once  removed  by  contact  with 
water  and  the  process  must  therefore  be  repeated  every  time  the 
goods  are  washed.  I  can  easily  demonstrate  this  and,  in  these 
and  all  my  other  experiments',  I  purposely  take  only  very  narrow 
strips  in  order  that  any  smoke  produced  may  not  cause  incon- 
venience in  this  HalL  Another  solution  which  has  been  strongly 
recommended  for  the  same  purpose  is  made  up  with  3  parts  of 
ammonium  phosphate,  2  parts  of  ammonium  chloride  and  1  part 
of  ammonium  sulphate  in  about  40  parts  of  water.  If  the  material 
after  washing,  is  impregnated  with  this  solution  and  dried, 
or  if  it  is  starched  with  starch  made  with  the  solution  instead 
of  with  water,  the  dry  material  only  ignites  with  difficulty,  and, 
as  it  does  not  dust  and  is  not  prejudicially  affected  in  any  other 
way,  this  process  has  been  used  with  advantage  not  only  in 
connection  with  wearing  material  but  also  for  the  fireproofing 
of  lace  curtains  and  other  inflammable  decorations.  But  in 
this  case  also,  the  fireproofing  agents  employed  are  all  soluble 
in  water  and  one  washing  is  sufficient  to  remove  them  entirely, 
leaving  the  goods  at  least  as  inflammable  as  before.  The  pro- 
cess must  therefore  be  repeated  every  time  the  goods  are  washed 
and  this  means  expense  which,  in  the  long  run,  becomes  consid- 
erable. 

But  a  much  more  serious  drawback  to  processes  of  this  kind  is 
the  trouble  they  entail  since,  in  order  to  fireproof  the  garment 
the  washerwoman  must  have  alongside  the  ordinary  wash  tub,  a 
second  tub  containing  the  fireproofing  solution  and  this  compli- 


XXVIIl] 


William  Henry  Perkin 


123 


cation,  added  to  the  expense  of  the  salts,  has  been  shown  to  be 
so  serious  that  processes  of  this  kind  are  quite  impracticable 
especially  in  the  homes  of  the  poor.  Again  unless  the  materials 
or  garments  after  washing,  have  been  dried  before  immersion 
in  the  fireproofing  solution,  this  solution  cannot  be  kept  uniform 
since,  each  garment  being  wet  when  put  in  leaves  the  solution 
weaker  than  before  and  therefore  of  less  protective  value.  To 
dry  each  garment  between  the  washing  and  the  fireproofing 
entails  so  much  trouble  and  labour  and  expense  that  it  would 
obviously  prevent  any  general  adoption  of  the  practice.  Al- 
though the  substances  I  have  mentioned  and  the  salts  of  ammo- 
nium in  particular,  possess  in  a  high  degree  the  property  of  ren- 
dering material  fireproof,  there  is  one  substance  which  confers  the 
property  of  resisting  fire  to  cotton  goods  in  such  a  remarkable 
degree  that  is  has  long  attracted  attention  and  must  be  specially 
mentioned,  and  that  is  sodium  tungstate. 

A  piece  of  muslin  soaked  in  a  weak  solution  of  sodium  tungstate 
and  then  dried  is  practically  non-inflammable  but  unfortunately 
this  salt  is  again  so  excessively  soluble  in  water  that  a  mere 
rinsing  in  clean  water  is  sufficient  to  remove  it  completely  and 
the  fireproofing  is  lost.  And  this  applies  not  only  to  sodium 
tungstate  but  also  to  all  the  other  salts  which  have,  from  time 
to  time,  been  recommended  for  fireproofing  purposes;  the  result 
is  not  permanent  because  the  proofing  is  at  once  removed  when 
the  goods  are  washed  in  the  ordinary  way. 

The  problem  on  which  I  was  engaged  for  several  years  and 
which  has  now  been  successfully  solved,  in  a  very  simple  manner, 
was  that  of  attempting  to  discover  some  process  which  not  only 
made  the  goods  non-inflammable  but  also  permanently  non- 
inflammable,  and  the  researches  on  this  subject  were  originally 
started  in  connection  with  flannelette,  a  material  very  largely 
and  widely  used  for  clothing  especially  by  the  poorer  classes, 
and  one  of  the  most,  if  not  the  most,  inflammable  of  all  cotton 
goods. 

Flannelette  may  be  briefly  described  as  a  kind  of  calico  the 
surface  of  one  or  both  sides  of  which  has  been  "carded"  or 
"raised"  into  a  nap,  the  result  being  that  the  surface  of  the  calico 
becomes  covered  with  a  fluff  of  minute  fibres  somewhat  resem- 
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bling  a  thin  layer  of  cotton  wool.  This  effect  is  produced  by 
subjecting  the  surface  of  the  calico  to  the  action  of  a  series  of 
revolving  rollers  covered  with  a  vast  number  of  small  pieces  of 
sharp  steel  wire,  which  tear  up  the  surface,  and  the  material  is 
passed  over  these  rollers  over  and  over  again  until  the  required 
amount  of  nap  has  been  raised.  The  result  of  this  superficial 
covering  of  nap  is — as  everybody  who  has  handled  flannelette 
will  know — a  warm,  pleasant  and  cosy  feel  and  this  is  no  doubt 
due  to  a  covering  of  air  being  imprisoned  by  the  minute  fibres 
thus  producing  a  layer  which  acts  as  a  non-conductor  much  in 
the  same  way  as  in  the  case  of  flannel. 

In  the  first  two  samples  in  the  little  book  which  you  each  re- 
ceived as  you  entered  the  Hall  are  calico  and  flannelette  and  you 
will  notice  at  once  the  great  difference  in  the  feel  between  the 
comparatively  hard  flat  surface  of  the  calico  and  the  raised  surface 
of  the  flannelette. 

Flannelette  is  indeed  little,  if  at  all,  inferior  to  flannel  as  a 
non-conducting  material  and  as  it  is  very  cheap  and  does  not 
shrink  in  the  wash,  it  has  become  very  popular  and  is  manu- 
factured in  enormous  quantities  and  almost  universally  used  for 
the  clothing  of  children  especially  in  the  homes  of  the  poorer 
classes. 

But  it  was  not  long  before  its  increasing  use  showed  unmistak- 
ably that  it  has  one  terrible  drawback, — the  nap,  which  is  its 
peculiar  feature,  makes  it  highly  inflammable  and  much  more 
so  than  the  calico  from  which  it  was  manufactured. 

Flannelette  is  in  fact,  as  I  have  already  said,  very  much  like 
calico  on  the  surface  of  which  a  thin  layer  of  cotton  wool  has  been 
spread  and  this  layer  is,  of  course,  highly  inflammable. 

I  can  easily  demonstrate  the  difference  in  the  inflammability 
of  calico  and  flannelette  by  applying  a  light  to  strips  of  each 
when  it  will  be  seen  that  while  calico  burns  in  the  ordinary  way, 
in  the  case  of  flannelette,  the  flame  flashes  over  the  whole  surface 
of  the  fluffy  cotton  layer  and  travels  with  extraordinary  rapidity. 

It  is,  of  course,  this  property  which  makes  flannelette  one  of 
the  most  dangerous  of  materials  for  clothing  purposes.  The 
alarming  frequency  of  deaths  by  burning  due  to  the  wearing  of 
flannelette  became  common  knowledge,  the  coroners  all  over 
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Great  Britain  repeatedly  called  attention  to  the  matter  and  by 
degrees  the  agitation  against  its  use  for  clothing  became  so  per- 
sistent that  the  Coroners'  Committee  of  the  Home  Office  was 
directed  to  enquire  into  the  matter. 

The  Committee  recognised  that  whilst,  to  quote  the  words 
of  their  Report  "We  think  the  common  opinion  attributing  to 
it  (flannelette)  a  large  share  of  the  blame  (of  burning  accidents) 
is  not  far  wrong"  that  it  was  impossible  to  prohibit  its  use  with- 
out causing  great  hardship  especially  to  the  poor.  Several  years 
before  this  enquiry  was  held,  one  of  the  largest  firms  of  flannelette 
manufacturers  in  Manchester,  Messrs.  Whipp  Bros,  and  Tod, 
becoming  alarmed  at  the  frequent  occurrence  of  fatal  burning 
accidents  and  fearing  lest  these  might  lead  to  the  prohibition  of 
the  sale  of  the  material,  came  to  me  and  asked  whether  I  would 
undertake  a  series  of  experiments  with  the  object  of  endeavouring 
to  find  a  remedy  for  this  state  of  things  and,  after  looking  care- 
fully into  the  matter,  I  consented  to  do  what  I  could.  That  the 
problem  was  a  difficult  one  from  many  points  of  view  will  be 
readily  understood  if  I  briefly  state  the  conditions  which  had  to 
be  kept  constantly  in  mind  while  the  experiments  were  being 
carried  on.  A  process  to  be  successful  must  in  the  first  place 
not  damage  the  feel  or  durability  of  the  cloth  or  cause  it  to  go 
damp  as  so  many  chemicals  do,  and  it  must  not  make  it  dusty. 
It  must  not  affect  the  colours  or  the  design  woven  into  the  cloth 
or  dyed  or  printed  upon  it;  nothing  (such  as  arsenic  antimony, 
or  lead),  of  a  poisonous  nature  or  in  any  way  deleterious  to  the 
skin,  may  be  used  and  the  fireproofing  must  be  permanent,  that 
is  to  say  it  must  not  be  removed  even  in  the  case  of  a  garment 
which  may  possibly  be  washed  50  times  or  more.  Furthermore, 
in  order  that  it  may  have  a  wide  application,  the  process  must  be 
cheap.  What  was  really  to  be  aimed  at  was  to  treat  the  flannel- 
ette in  such  a  way  that  it  acquired  practically  the  properties  of 
wool  which,  for  all  ordinary  purposes  may  be  taken  as  the  stand- 
ard of  a  safe  material.  Apart  from  the  other  conditions  which 
I  have  laid  down,  when  one  considers  the  vigor  with  which  the 
ordinary  washerwoman  scrubs  garments  with  soap,  not  infre- 
quently with  the  assistance  of  the  scrubbing  brush,  and  takes 
into  account  the  wonderful  mechanical  appliances  now  so  largely 
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used  for  washing  clothes  with  the  least  expenditure  of  time,  it 
will  not  be  thought  surprising  that  the  discovery  of  a  process 
of  fireproofing  sufficiently  permanent  to  resist  all  these  conditions 
seemed  to  me  at  first  to  be  almost  an  impossibility. 

In  describing  the  course  of  the  research,  I  may  perhaps  be 
allowed  to  give  a  brief  sketch  of  the  development  of  the  subject 
and  to  outline  the  reasoning  which  led  to  the  institution  of  the 
various  experiments.  Some  idea  of  the  difficulty  of  the  subject 
will  be  gathered  when  I  say  that  Mr.  Samuel  Bradbury,  who  so 
ably  assisted  me  in  the  work  and  has  kept  a  record  of  each  experi- 
ment, tells  me  that  upwards  of  10,000  separate  burning  tests 
were  made  before  the  solution  of  the  problem  was  reached. 
Besides  these,  a  great  number  of  further  experiments  have  since 
been  made  to  see  whether  an  even  cheaper  process  than  that 
which  has  now  been  in  commercial  use  for  nearly  10  years  could 
be  discovered. 

I  suppose  that  everyone  would  agree  that,  at  the  outset  of  the 
experiments,  the  condition  which  seemed  most  difficult  of  reali- 
zation was  that  of  finding  a  substance  which  not  only  fireproofs 
but  which  during  the  process  becomes  so  permanently  fixed  that 
it  will  prove  to  be  absolutely  resistant  to  washing  with  soap  and 
water  or  mechanical  rubbing.  Obviously  the  substance  which 
is  to  fulfil  these  conditions  must,  in  the  first  place,  be  insoluble 
in  water  and  secondly  in  order  that  it  is  not  liable  to  be  removed 
by  mechanical  rubbing  and  does  not  render  the  cloth  dusty, 
it  must  be  fixed  in  the  fibre  and  not  be  merely  on  the  surface. 
I  have  already  explained  that  when  calico  is  dipped  in  a  dilute 
solution  of  sodium  tungstate,  and  then  dried  the  material  pos- 
sesses in  a  remarkable  degree  the  property  of  resisting  flame  and 
then  again  alum  has  often  been  recommended  for  the  same  pur- 
pose. Now  when  solutions  of  sodium  tungstate  and  alum  are 
mixed,  an  insoluble  aluminum  tungstate  is  produced  and  it  is 
clear  that,  if  this  insoluble  salt  could  be  fixed  in  the  fibre,  the 
material  would  certainly  be  fireproofed.  It  furthermore  seemed 
reasonable  to  suppose  that,  as  the  salt  is  insoluble  in  water, 
it  would  remain  in  the  fibre  even  after  several  washings  and 
therefore  that  permanent  fireproofing  might  be  achieved  in  this 
manner. 
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A  piece  of  flannelette  was  therefore  soaked  in  sodium  tungstate 
and,  after  passing  through  rollers,  to  remove  the  excess  of  the 
solution,  left  for  a  considerable  time  in  a  solution  of  alum.  It 
was  then  squeezed,  dried  and  was  passed  through  the  same  proc- 
ess again  with  the  result  that  the  material  became  almost. as 
fire  resistant  as  asbestos.  When,  however,  the  piece  was  thor- 
oughly washed  with  soap  and  water,  it  was  most  disappointing 
to  find  that  the  greater  part  of  the  fireproofing  was  removed 
during  the  first  washing  and  after  several  washings,  the  material 
was  little  better  than  the  original  flannelette. 

While  this  unexpected  result  was  being  investigated,  it  was 
noticed  that  aluminum  tungstate  is  soluble  in  acetic  acid  and  is 
reprecipitated  when  the  acetic  acid  is  removed  by  evaporation 
or  by  the  action  of  steam  and  as  the  precipitate  formed  seemed 
granular  in  appearance,  it  was  thought  that  this  process,  if  ap- 
plied to  the  flannelette,  might  yield  a  better  result  than  the 
process  of  double  decomposition  had  done.  Accordingly,  a 
solution  was  made  up  of  sodium  tungstate,  aluminum  sulphate 
and  enough  acetic  acid  to  dissolve  the  precipitate,  the  flannelette 
was  thoroughly  soaked  in  this  solution,  dried  and  then  placed 
in  an  ordinary  steamer  and  subjected  to  the  action  of  steam  until 
the  odour  of  acetic  acid  could  no  longer  be  detected. 

The  material  was,  of  course,  non-inflammable  and  when  it  was 
washed,  it  was  found  that  this  property  was  distinctly  more 
resistant  to  soap  and  water  than  was  the  case  in  the  first  experi- 
ment but  after  several  vigorous  washings  almost  every  trace  of 
the  fireproofing  had  disappeared.  These  negative  results  seemed 
therefore  to  indicate  that  aluminum  tungstate  was  not  suitable 
for  the  purpose  of  permanent  fireproofing.  On  the  other  hand, 
the  failure  of  this  salt  was  possibly  due  to  some  peculiarities  in 
its  specific  properties  and  was  not  considered  valid  evidence 
that  other  insoluble  tungstates  might  not  combine  more  com- 
pletely with  the  fibre  and  thus  resist  removal  by  washing. 

A  careful  examination  of  the  tungstates  was  therefore  made  and 
such  insoluble  salts  only  selected  for  experiment  which,  like 
aluminum  tungstate,  are  colourless  since  it  is  obvious  that  a 
fireproofing  agent  to  be  of  any  use  must  be  capable  of  application 
to  white  cloth  without  staining  it.    Several  hundred  pieces  of 
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flannelette  were  treated  under  the  most  varied  conditions  with 
all  sorts  of  combinations  which  it  was  known  would  precipitate 
insoluble  tungstates  in  the  fibre  but  in  no  case  was  a  satisfactory 
result  achieved. 

However,  a  fact  was  noticed  which  afterwards  proved  to  be  of 
value  and  it  was  this  that,  of  all  the  salts,  the  tungstates  of  zinc 
and  tin  seemed  to  offer  the  most  resistance  to  washing  with  soap 
and  water.  Thus,  when  the  material  had  been  thoroughly  sat- 
urated with  a  solution  made  up  of  sodium  tungstate,  zinc  sul- 
phate and  enough  acetic  acid  to  prevent  the  precipitation  of 
the  zinc  tungstate,  and  the  goods  after  drying  were  thoroughly 
steamed,  the  fireproofing  was  certainly  fixed  to  some  extent  since 
it  required  several  washings  before  the  material  burnt  at  all 
freely.  But  no  amount  of  variation  of  the  conditions  produced 
a  really  good  result  and  this  combination  had  therefore  to  be 
abandoned.  Since  the  tungstate  proved  to  be  insuitable  to 
the  exacting  conditions  of  the  problem,  a  general  examination 
of  almost  every  variety  of  salt,  including  ferrocyanides,  alumi- 
nates,  arseniates,  antimoniates,  zincates  and  plumbates  was 
made.  Many  of  these  could  not  be  employed  in  connection  with 
wearing  apparel  in  any  case  because  of  their  poisonous  nature 
but  it  was  thought  that  this  general  examination,  which  lasted 
several  months,  might  yield  some  indication  of  the  type  of  salt 
likely  to  prove  resistant  to  soap  and  water,  if,  indeed,  such  type 
of  salt  existed  at  all.  And  as  a  matter  of  fact  these  experiments 
did  prove  to  be  most  valuable  because  when  the  results  were  all 
tabulated,  the  generalisation  gradually  became  apparent  that 
certain  soluble  salts  such  as  aluminates,  antimoniates,  zincates, 
and  plumbates,  in  which  the  oxide  of  the  metal  functions  as  an 
acid,  yielded  precipitates  especially  with  zinc  and  tin  salts  which 
exhibited  much  greater  resistance  to  washing  than  the  commoner 
insoluble  salts  such  as  harium  sulphate  or  magnesium  phosphate. 
This  generalisation  ultimately  led  to  a  very  careful  examination 
of  the  salts  of  tin  because,  as  is  well  known,  the  oxides  of  tin  dis- 
solve in  alkalis  to  form  stannites  and  stannates  and  tin  therefore 
belongs  to  the  class  of  salts  just  mentioned  and  it  very  soon 
became  evident  that  these  salts  do  actually  possess  the  power 
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of  combining  with  the  fibre  to  a  greater  extent  than  any  of  the 
salts  which  had  previously  been  experimented  with. 

In  one  experiment  it  was  noted  that  a  piece  of  flannelette,  which 
had  first  been  saturated  with  a  solution  of  sodium  stannate  and 
dried,  and  afterwards  similarly  treated  with  a  solution  of  zinc 
chloride,  was  quite  non-inflammable.  After  the  sample  had  been 
subjected  to  a  vigorous  washing  with  soap  and  water  a  consider- 
able amount  of  the  fireproofing  still  remained  because,  when  a 
light  was  applied  to  the  cloth,  it  only  ignited  with  difficulty, 
burned  very  slowly,  and  either  went  out  of  itself  or  was  easily 
extinguished  on  shaking  the  material. 

This  development  was  so  promising  that  the  experiment  was 
repeated  in  a  great  variety  of  ways  but,  although  several  results 
were  obtained  which  were  much  better  than  anything  which  had 
been  seen  before,  it  was  disappointing  to  find  that  in  all  the  cases 
the  greater  part  of  the  fireproofing  was  lost  after  repeated  wash- 
ings. 

In  a  later  series  of  experiments  the  first  solution  was  again 
sodium  stannate  and  the  second  consisted  of  sodium  tungstate, 
zinc  acetate  and  sufficient  acetic  acid  to  prevent  precipitation 
of  the  zinc  tungstate  formed.  The  result  in  this  case  was  so 
good,  the  material  being  practically  as  safe  as  wool,  even  after 
repeated  washings,  that  the  first  commercial  permanently  fire- 
proofed  flannelette  which  was  placed  on  the  market  was  made  on 
these  lines. 

It  was  soon  found,  however,  that  the  material  thus  treated  had 
two  serious  drawbacks;  it  had  a  tendency  to  go  damp,  and  an 
unpleasant  smell  of  acetic  acid  remained  even  though  the  mate- 
rial had  been  steamed  and  washed,  after  the  fireproofing  process, 
before  being  sent  out.  And  apart  from  these  two  faults,  the 
fireproofing  was  still  not  sufficiently  permanent  and  the  cost  of 
the  process  was  too  great  for  it  to  be  considered  a  satisfactory 
one. 

A  further  series  of  careful  comparative  tests  seemed  to  indi- 
cate that  the  undoubted  advance  which  had  been  made  was 
mainly  due  to  the  use  of  the  stannate  and  it  was  therefore  de- 
cided to  carry  out  a  series  of  experiments  using  salts  of  tin  ex- 
clusively. 
10 
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The  fabric  after  being  treated  with  sodium  stannate  as  before, 
was,  in  the  earlier  of  these  experiments,  passed  through  a  fixing 
bath  containing  stannous  chloride.  A  very  permanent  fireproof- 
ing  was  again  obtained  but  the  stannous  chloride  being  a  reducing 
agent,  tended  to  destroy  or  affect  the  colours  of  the  material 
and  the  process  would,  therefore,  be  generally  applicable  only 
to  white  cloth. 

In  order  to  get  over  this  difficulty  stannic  chloride  was  em- 
ployed, instead  of  the  stannous  salt  as  the  fixing  agent,  and  to 
avoid  any  tendering  of  the  material  care  was  taken  that  the 
«  stannic  chloride  solution  should  be  of  such  a  strength  that  a 
little  stannate  was  left  unchanged  in  the  material. 

An  excellent  fireproofing  was  again  obtained  for  not  only  did 
the  material  show  very  little  tendency  to  inflame,  after  it  had 
been  washed  several  times  with  soap  and  water,  but  it  had  also  in 
such  other  respects  as  appearance  and  feel  almost  ideal  properties 
the  only  objectionable  feature  being  a  slight  tendency  to  dust 
on  rubbing  and  shaking.  Now  in  this  particular  experiment, 
in  which  sodium  stannate  and  stannic  chloride  had  been  em- 
ployed together,  the  substance  which  must  have  been  produced 
in  the  fibre,  and  to  which  the  fireproofing  must  therefore  have 
been  due,  is  stannic  oxide  and  it  seemed  clear  that  this  oxide 
or  its  hydrate  must  have  some  remarkable  power  of  combining 
with,  or  attaching  itself  to,  the  fibre  which  enables  it  to  resist 
removal  by  washing  and  rubbing. 

But  this  process  still  left  something  to  be  desired  on  the  score 
of  economy.  A  certain  amount  of  the  tin  was  undoubtedly 
wasted,  for,  in  addition  to  that  lost  through  a  portion  of  the 
stannate  being  left  unfixed,  it  was  noticed  that  a  considerable 
amount  of  the  tin  oxide  which  was  formed  by  the  action  of  the 
alkali  of  the  stannate  on  the  stannic  chloride,  was  not  permanently 
fixed  in  the  fibres  of  the  material,  and  was  therefore  removed 
during  the  subsequent  washing.  Tin  is  so  expensive  that,  in  a 
process  to  be  commercially  successful,  this  loss  must  obviously  be 
avoided. 

There  are  many  ways  in  which  stannic  oxide  may  be  precipi- 
tated from  sodium  stannate  and  one  of  these,  commonly  used  in 
ordinary  analytical  Chemistry,  consists  in  adding  certain  soluble 
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salts  such  as  sodium  sulphate  or  ammonium  nitrate  to  the  solu- 
tion of  the  stannate,  when  the  whole  of  the  tin  is  precipitated 
as  oxide  or  hydrate.  In  order  to  find  out  whether  some  process 
of  this  kind  would  precipitate  this  oxide  in  such  a  condition  that 
it  would  remain  permanently  fixed  in  the  fibre,  a  number  of 
pieces  of  flannelette  were  soaked  in  sodium  stannate  and,  after 
thoroughly  drying,  separately  passed  through  various  solutions 
containing  sodium  or  ammonium  salts  at  the  ordinary  temper- 
ature and  at  temperatures  up  to  the  boiling  point.  Although, 
as  was  to  be  expected,  the  results  were  not  uniformly  good,  a 
certain  degree  of  permanent  fireproofing  was  always  achieved 
and  consequently  the  matter  was  systematically  followed  up 
with  the  result  that  a  process  was  gradually  evolved  which  yielded 
material  possessing  quite  remarkable  properties.  The  process 
is  briefly  this : — 

The  flannelette  (or  other  material)  is  run  through  a  solution 
of  sodium  stannate  of  approximately  45°  Tw.  in  such  a  manner 
that  it  becomes  thoroughly  impregnated.  It  is  then  squeezed 
to  remove  the  excess  of  the  solution,  passed  over  heated  copper 
drums  in  order  to  thoroughly  dry  it,  after  which  it  is  run  through 
a  solution  of  ammonium  sulphate  of  about  15°  Tw.  and  again 
squeezed  and  dried. 

Apart  from  the  precipitated  stannic  oxide,  the  material  now 
contains  sodium  sulphate  and  this  is  removed  by  passage  through 
water;  the  material  is  then  dried  and  subjected  to  the  ordinary 
processes  of  finishing.  A  long  series  of  trials,  carried  out  under 
the  most  stringent  conditions,  have  conclusively  proved  that 
material,  subjected  to  this  process  is  permanently  fireproof ed. 
No  amount  of  washing  with  hot  soap  and  water  will  remove 
the  fireproofing  agent,  or  in  other  words,  the  property  of  resist- 
ing flame  lasts  so  long  as  the  material  itself  lasts.  I  will  demon- 
strate this  by  exhibiting  four  different  specimens;  (i)  material 
as  it  leaves  the  process  and  before  washing,  (ii)  material  which 
has  been  washed  ten  times  by  hand,  (iii)  material  washed  20 
times  in  a  machine  in  a  laundry  and  (iv)  a  portion  of  a  garment 
which  has  been  in  actual  use  for  2  years,  washed  every  week  and 
is,  as  you  see,  in  rags.  This  extraordinary  property  of  resisting 
soap  and  water  seems  to  me  to  indicate  that  the  oxide  of  tin  is 
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not  present  merely  as  an  insoluble  precipitate  in  the  cloth  but 
must  have  entered  into  some  actual  combination  with  the  fibre, 
yielding  a  compound  which  is  not  broken  down  by  the  action  of 
the  weak  alkali  of  the  soap.  But  a  matter  of  hardly  less  impor- 
tance from  the  practical  point  of  view  is  that  the  material  is  not 
only  permanently  fireproof ed  by  the  process  I  have  just  described, 
it  also  retains  and  acquires  properties  which  make  it  as  perfect 
a  material  in  all  other  respects  as  could  be  desired.  In  the  first 
place  the  treatment  has  no  effect  on  the  delicate  colours  which 
are  now  so  generally  employed  in  connection  with  the  manufac- 
ture of  flannelette  and  other  cotton  goods  and  very  careful  experi- 
ments have  demonstrated  the  fact  that  the  insoluble  tin  compound 
in  the  fibre  has  not  the  slightest  deleterious  action  on  the  most 
delicate  skin.  In  addition,  the  presence  of  the  tin  compound  in 
the  pores  gives  the  cloth  a  softer  and  fuller  feel  than  that  of  the 
original  flannelette  and  what  perhaps  is  the  most  unexpected 
result  is  the  fact  that  the  material  is  considerably  strengthened 
by  the  process. 

A  series  of  tests  made  by  the  Manchester  Chamber  of  Com- 
merce proved  that  the  tensile  strength  of  flannelette  is  increased 
nearly  20  per  cent  as  the  result  of  the  introduction  of  the  tin 
compound  into  the  fibre. 

Further  and  very  exhaustive  tests  made  at  the  Municipal 
School  of  Technology,  Manchester,  on  a  machine  specially 
designed  for  testing  the  wearing  properties  of  fabrics,  showed  an 
even  greater  gain  in  durability  in  the  case  of  the  fireproofed 
flannelette.  These  separate  and  independent  tests  conclusively 
showed  that  the  increase  in  strength  and  durability  was  approxi- 
mately equal  to  the  cost  of  the  fireproofing  treatment  so  that 
garments  made  from  the  permanently  fireproofed  flannelette  are 
as  a  matter  of  fact  no  dearer  than  those  made  from  ordinary 
flannelette  and  are  at  the  same  time  as  safe  as  if  made  from 
flannel.  Some  of  these  properties  and  statements  may  be  easily 
tested  by  each  of  you  independently  with  the  samples  in  the 
little  book  which  you  received  on  entering  the  Hall. 

This  permanently  fireproofed  flannelette  is  now  manufactured 
on  the  large  scale  by  Messrs.  Whipp  Bros,  and  Tod  in  Manchester 
under  the  name  of  "Non-Flam"  and,  although  its  introduction 
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has  been  slow,  it  is  being  increasingly  used  and  will,  in  all  prob- 
ability, ultimately  entirely  replace  the  ordinary  inflammable 
variety.  One  of  the  difficulties  experienced  in  connection  with 
its  general  introduction  is  the  fact,  that,  owing  to  the  high  price 
of  tin,  which  is  now  quoted  at  about  £210  or  $1050  per  ton,  the 
cost  of  the  process  is  not  inconsiderable  but,  even  with  tin 
at  this  high  price,  the  extra  cost  is  not  more  than  Id.  (2  cents) 
per  yard  or  about  ljd  or  2d  (3-4  cents)  for  a  child's  garment. 
I  have  here  on  the  table,  rolls  of  "Non-Flam"  of  different  qual- 
ities so  that  anyone  who  wishes  for  a  larger  sample  than  is  con- 
tained in  the  little  book  can  easily  obtain  it. 

It  is  hardly  necessary  for  me  to  say  that  this  process  can  be 
applied  to  any  cotton  fabric  and  is  especially  valuable  in  con- 
nection with  muslin  because  this  material  is  so  often  used,  es- 
pecially on  the  stage,  for  dresses  which,  on  account  of  their  flimsy 
nature,  are  naturally  highly  inflammable.  I  have  here  two  strips 
of  the  same  muslin  one  of  which  has  been  treated  by  the  "Non- 
Flam"  process  without  in  any  way  affecting  its  ordinary  proper- 
ties and  was  then  washed  10  times  and  the  difference  in  inflam- 
mability of  the  two  samples  is  very  striking.  Whilst  the  first 
sample  is  highly  dangerous,  it  is  difficult  to  imagine  that  harm 
could  come  to  anyone  who  happened  to  be  dressed  in  the  treated 
material  even  if,  by  accident,  a  lighted  match  came  in  contact 
with  the  dress.  Another  direction  in  which  the  process  may  be 
used  with  great  advantage  is  in  connection  with  lace  curtains. 
Many  disastrous  fires  have  occurred  by  reason  of  the  ignition 
of  lace  curtains  and  there  can  be  no  doubt  that  the  greater  ma- 
jority of  these  would  have  been  avoided  if  the  curtains  had  been 
treated  by  the  "Non-Flam"  process.  As  an  example  of  this, 
I  have  here  a  strip  of  lace  curtain  which  has  been  subjected  to 
the  process  and  then  washed  a  number  of  times  and  it  will  be 
seen  that  if  such  material  did  accidentally  come  in  contact 
with  a  lighted  match,  the  danger  of  fire  is  reduced  to  a  minimum 
because  even  supposing  the  material  did  catch  fire,  the  flame  is 
put  out  at  once  by  the  least  shake. 

It  seems  to  me  that  it  is  obvious  that,  if  this  process  or  some 
other  process  capable  of  giving  the  same  protection  from  fire, 
was  adopted  in  the  case  of  all  inflammable  cotton  goods  and  es- 
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pecially  in  the  case  of  material  used  for  garments,  many  disas- 
trous fires  and  the  appalling  loss  of  life  especially  among  young 
children,  might  be  avoided  and  it  is  for  this  reason  that  I  have 
ventured  to  bring  the  subject  of  the  permanent  fireproofing  of 
cotton  goods  to  your  notice  this  afternoon. 

Dr.  Frank  W.  Clarke  in  seconding  Professor  Chandler's  mo- 
tion for  a  vote  of  thanks  expressed  his  gratification  to  Professor 
Perkin  for  his  kindling  and  illuminating  lecture.  In  an  address 
delivered  yesterday  much  was  said  about  the  discovery  of  the 
coal  tar  colors  by  the  elder  Perkin.  It  is  practically  certain  that 
every  person  in  this  audience  is  wearing  some  article  of  apparal 
which  is  colored  wholly,  or  in  part,  with  dyes  derived  from  coal 
tar.  If,  now,  you  will  add  to  your  obligation  to  the  elder  Per- 
kin by  wearing  apparel  also  rendered  non-flammable,  the  inven- 
tion of  the  son,  you  will  begin  to  realize  your  debt  of  gratitude 
to  the  Perkin  family. 

In  conclusion,  let  me  say  that  Professor  Perkin  is  not  merely 
to  be  thanked  for  this  address,  but  also  congratulated  on  the 
success  of  his  investigations. 


The  motion  was  carried  unanimously  amid  great  applause. 
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General  Lecture  of  Wednesday,  September  11,  1912 
Program  of  Organ  Recital 
Professor  Samuel  A.  Baldwin,  organist 

1  Cora  Caudiosa  M .  Enrico  Bossi 

dedicated  to  Mr.  Baldwin 

2  Cora  Mystica  Luigi  Boccherini 

3  Intermezzo  Ermanno  Wolf-Ferrari 

"The  Jewels  of  the  Madonna" 

4  Overture  to  "William  Tell"  Giachino  Rossini 


Address  of  Giacomo  Ciamician,  Bologna 

LA  PHOTOCHIMICA  DELL'AVENIRE 

La  civilta  moderna  e  figlia  del  carbon  fossile:  questo  offre 
all'umanita  civile  l'energia  solare  nella  forma  piu  concentrata: 
accumulata  nel  tempo  d'una  lunga  serie  di  secoli,  Fuomo  moderno 
se  n'e  servito  e  se  ne  serve  con  crescente  avidita  e  spensierata 
prodigalita  per  la  conquista  del  mondo.  Come  il  mitico  oro 
del  Reno,  il  carbon  fossile  e  per  ora  la  sorgente  precipua  di  forza 
e  di  ricchezza. 

La  terra  ne  possiede  ancora  enormi  giacimenti:  ma  essi  non 
sono  inesauribili.  II  problema  delFavvenire  comincia  ad  interes- 
sare  e  prova  ne  sis  che  lo  scorso  anno  ne  trattarono  quasi  con- 
temporaneamente  Sir  William  Ramsay  alia  British  Association  for 
the  advancement  of  Science  a  Portsmouth  ed  il  Prof.  Carl  Engler 
alia  Versammlung  deutscher  Naturforscher  und  Aerzte  a  Karls- 
ruhe. Secondo  i  calcoli  di  quest'ultimo,  PEuropa  possederebbe 
un  patrimonio  di  circa  700  miliardi  di  tonnellate  di  carbon 
fossile  e  Y America  altrettanto ;  a  questi  giacimenti  sono  da  ag- 
giungersi  quelli  ancora  in  parte  sconosciuti  dell' Asia.  II  de- 
posito  e  enorme,  ma  col  consumo  crescente  lo  sfruttamento 
si  fa  sempre  piu  costoso  per  le  crescenti  profondita  a  cui  bisogna 
arrivare;  il  problema  quindi,  se  in  certi  paesi  i  giacimenti  pos- 
sano  diventare  praticamente  inutilizzabili  assai  prima  del  loro 
esaurimento  materiale,  non  e  trascurabile. 
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L'energia  solare  fossile  e  la  sola  che  possa  giovare  ala  vita 
e  alia  civilta  moderna?   That  is  the  question. 

Un  esame  assai  accurato  di  questo  problema  dal  punto  di 
vista  inglese  e  stato  fatto  da  Sir  William  Ramsay.  Egli  ha  preso 
in  considerazione  le  diverse  sorgenti  d'energia  quali  le  maree,  il 
calore  interno  della  terra,  il  calore  solare,  il  carbone  bianco, 
lo  sviluppo  delle  foreste  e  delle  torbiere  e  perfino  la  disinteg- 
razione  atomica,  ed  e  arrivato  alia  conclusione  che  nessuna  api- 
parisce  praticeamente  utilizzabile  in  Inghilterra  date  le  sue 
condizioni  orografiche  e  climatiche. 

Certamente  l'energia  endogena  terrestre,  che  col  vulcanismo 
ed  i  terremoti  pud  produrre  spaventosi  disastri,  sara  difficilmente 
ammansita  dall'uomo  e  cosi  pure  quella  derivante  dalla  rota- 
zione  terrestre  (maree),  causa  Tenorme  quantita  d'acqua  che 
bisognerebbe  vincere.  La  trasmutazione  atomica  e  stata  oggetto 
recentemente  d'un  brillante  discorso  di  Federico  Soody  dal 
punto  di  vista  dell'imponente  fenomeno  esoenergetico  ch'essa 
rappresenta:  se  all'uomo  sara  dato  realizzare  un  simile  sogno, 
di  giovarsi  cioe  delFenergia  interna  degli  atomi,  la  sua  potenza 
sorpassera  di  gran  lunga  i  limiti  che  ora  gli  sono  assegnati.  Questi 
presentemente  sono  dati  dall'energia  solare:  vediamo  se  Penergia 
attuale  possa  in  genere  supplire  a  quella  racchiusa  nei  combusti- 
buli  fossili.  Ammettendo  la  costante  solare  di  .circa  3  piccole 
calorie  al  minuto  per  centimetro  quadrato,  ossia  30  grandi 
calorie  per  metro  quadrato  al  minuto  e  1800  alPora,  si  pud  com- 
parare  questa  quantita  di  calore  con  quella  data  dalla  combustione 
completa  di  un  chilogrammo  di  carbone,  che  e  di  8000  grandi 
calorie.  Calcolando  pei  tropici  la  giornata  di  sole  sei  ore,  si 
avrebbe  al  giorno  una  quantita  di  calore  corrispondente  a  quella 
data  da  1,35  chilogrammi  di  carbone,  ossia  in  cifre  tonde  di  1 
chilogramma.  Per  un  chilometro  quadrato  questa  quantita 
di  calore  viene  ad  equivalere  a  quella  prodotta  dalla  combustione 
completa  di  1000  tonnellate  di  carbone.  Sopra  un  territorio  che 
abbia  la  superficie  di  soli  10  mila  chilometri  quadrati,  la  quantita 
di  energia  solare  che  arriva  in  un  anno,  calcolando  la  giornata 
di  sei  ore,  corrisponde  quindi  al  calore  f ornito  da  3650  milioni  di 
tonnellate  di  carbone  dunque,  in  cifra  tonda  3  miliardi  di  ton- 
nellate.   La  quantita  di  carbone  fossile  prodotta  annualmente 
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(1909)  dalle  miniere  d'Europa  e  d' America  si  calcola  a  925  milioni 
di  tonnellate  ed  aggiungendo  a  questa  cifra  175  milioni  di  ton- 
nellate  di  lignite  si  arriva  a  1100  milioni  ossia  a  poco  piii  di  un 
miliardo.  Perd  anche  tenendo  conto  dell'assorbimento  nell' 
atmosfera  e  di  altre  circostanze,  si  vede  che  la  quantita  di  energia 
solare  che  arriva  annualmente  in  un  piccolo  territorio  tropicale 
che  abbia  una  superficie  ad  es:  grande  come  quella  del  Lazio — 
equivale  alle  produzione  annuale  mondiale  di  carbone  fossile! 
II  deserto  di  Sahara  coi  suoi  6  milioni  di  chilometri  qaudrati, 
ne  riceve  giornal  mente  per  6  miliardi  Iddi  tonnellate! 

Questa  enorme  quantita  di  energia  che  la  terra  riceve  dal  sole, 
rispetto  a  cui  quella  immagazzinata  dalle  piante  nei  periodi 
geologici  e  quasi  trascurabile,  va  in  gran  parte  dispersa.  Essa 
viene  utilizzata  colle  cadute  d'acqua  (carbone  bianco)  e  dalle 
piante.  Al  suo  impiego  diretto  termico-mecanico  per  mezzo 
di  specchi  s'e  piu  volte  pensato  ed  ora  si  fanno  delle  prove  assai 
promettenti  in  Egitto  ed  al  Peru,  ma  questo  lato  assai  interessante 
del  problema  esorbita  dalla  mia  competenza  e  perd  di  esso  non 
intendo  trattare.  L'energia  prodotta  dalle  cadute  d'acqua, 
secondo  i  dati  contenuti  nel  bel  discorso  del  Prof.  Engler  sopra, 
rintera  superficie  terrestre  equivarrebbe  annualmente  a  70  mil- 
liardi  di  tonnellate  di  carbone.  Come  si  vede,  e  com'e  naturale, 
assai  poco  rispetto  alia  totalita  dell'energia  solare  che  annual- 
mente investe  la  terra.  Vediamo  ora  quale  sia  all'mcirca  la 
quantita  di  energia  solare  che  annualmente  viene  fissata  dalle 
piante:  sulla  superficie  cintinentale  terrestre,  di  128  milioni  di 
chilometri  quadrati,  si  producono  annualmente  per  32  miliardi 
di  sostanza  organica  secca,  la  quale,  bruciata,  darebbe  una  quan- 
tita di  calore  corrispondente  a  quella  di  18  miliardi  di  tonnellate 
di  carbone.  E'  poco,  ma  tuttavia  questo  poco  e  gia  ora  17  volte 
superiore  alia  attuale  produzione  mondiale  dicarbone  fossile 
e  lignite  in  un  anno. 

I 

Ed  ora  entriamo  nella  prima  parte  del  nostro  argomento.  £ 
possibile,  o  per  dir  meglio,  si  pud  pensare  che  sara  possibile  di 
fare  aumentare  questa  produzione  di  materia  organica  vegetale 
in  genere,  di  intensificarla  in  luoghi  voluti,  di  intervenire 
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inoltre  nella  cultura  delle  piante  in  modo  di  farle  produrre  phi 
abbondantemente  quelle  sostanze  che  possono  servire  di  sorgexiti 
d'energia  o  che  sono  altrimenti  utili  alia  civilta?  Io  credo  di  si. 
Naturalmente  con  cio  non  si  pretende  di  sostituire  al  carbone 
fossile  la  materia  organica  prodotta  dalle  piante,  ma  si  pud  pen- 
sare  se  non  sia  conveniente  trarre  da  quest  a  un  utile  maggiore. 

Sovente  e  stato  detto  anche  da  persone  autorevoli  che  la  con- 
versione  del  carbone  in  pane  potrebbe  diventare  un  giorno  non 
solo  possibile,  ma  anche  economicamente  desiderabile :  secondo 
costoro  Tideale  futuro  sarebbe  quello  di  produrre  per  sintesi 
dal  carbone  tutte  le  sostanze  fondamentali  per  l'alimentazione 
umana:  come  l'amido,  lo  zucchero  ed  i  grassi  ed  anche  le  proteine 
ed  oltre  a  queste  forse  pure  la  stessa  cellulosa;  di  abolire  cioe  l'a- 
gricoltura  e  convertire  pero  il  mondo  in  un  gran  parco  di  inutili 
fiori.  Mai  aberrazione  maggiore  e  stata  pensata  ed  espressa: 
il  problema  esiste  soltanto  .nel  senso  inverso.  II  mio  amico 
Prof.  Angeli  mi  faceva  giustamente  osservare  a  questo  proposito, 
che  mentre  Pesteriorita  della  vita  s'e  modificata  profondamente 
coi  progressi  dell'mdustria  in  modo  che  il  cosi  detto  comfort 
moderno  usufruisce  di  tutti  i  ritrovati  gella  tecnica,  il  genere  e 
la  quantita  dell'alimentazione  umana  non  hanno  subito  alcuna 
variazione;  anzi  e  sorta  una  nuova  scienza,  quella  appunto  degli 
alimenti  (bromatologia),  per  invigilare  che  nessun  prodotto 
dell'industria  entri  abusivamente  nella  nostra  alimentazione. 
Ai  tempi  di  Napoleone  III,  s'era  tentato  di  sostituire  la  gelatina 
alia  carne,  ma  tosto  si  vide,  ed  ora  e  ben  chiara  la  ragione,  per 
cui  questo  surrogato  non  poteva  bastare  a  mantenere  la  vita. 
Non  potra  mai  apparire  conveniente  di  produrre  con  le  relativa- 
mente  piccole  riserve  di  carbone,  che  le  passate  epoche  geologiche 
ci  hanno  dato  in  retaggio,  quello  che  la  natura  gratuitamente 
ci  offre  su  larga  scala  frutto  deil'energia  solare.  E'opera  degna 
di  plauso  invece  il  tentare  di  far  produrre  alle  piante  in  maggiore 
copia  le  sostanze  fondamentali,  ed  a  questo  la  moderna  agricol- 
tura  largamente  si  avvia  colPintensificazione  della  coltura,  ma 
cio  che  pud  apparire  vantaggioso  e  di  giovarsi  delle  piante  anche 
per  fissare  Penergia  solare  e  convertirla  in  energia  meccanica. 

Quando,  per  citare  un  esempio  relativo  ad  un  altro  quesito, 
coll'enorme  sviluppo  della  stampa  quotidiana  in  tutti  i  paesi 
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civili  s'e  dovuto  provvedere  ad  una  adeguata  quantita  di  carta 
a  buon  mercato  mediante  l'uso  della  pasta  di  legno,  si  trovarono 
subito  alberi  adatti,  a  rapido  crescimento  per  fornire  la  cellulosa 
necessaria.  Pel  problema  che  ora  ci  riguarda,  la  qualita  delle 
piante  e  fino  ad  un  certo  punto  indifferente :  possono  essere 
arboree,  di  basso  fusto  o  erbacee,  a  coltura  asciutta  o  paludosa 
ed  anche  salmastre,  o  magari  marine.  L'essenziale  e  che  crescan 
presto  o  per  dir  meglio  che  siano  atte  ad  essere  catalizzate  nel 
loro  crescimento;  si  tratterebbe  di  realizzare  per  cosi  dire  il  de- 
siderio  di  Faust: 

Und  Baume  die  sich  taglich  neu  begriinen! 

Mefistofele  per  conto  suo  non  riteneva  impossible  un  simile 
compito : 

Ein  solcher  Auftrag  schreckt  mich  nicht, 
Mit  solchen  Schatzen  kann  ich  dienen. 

Lo  riterremmo  noi,  naturalmente  in  limiti  assai  phi  ristretti, 
dopo  tanti  secoli  di  coltura?  Io  non  lo  credo  davvero.  II  cal- 
colo  precedente  per  dedurre  la  produzione  annuale  di  sostanza 
organica  secca  vegetale  su  tutta  la  superficie  continentale  ter- 
restre,  che,  come  s'e  detto,  ammonta  a  32  miliardi  di  tonnellate, 
ha  per  base  il  vecchio  dato  di  Liebig  di  2,5  tonnellate  per  ettaro. 
Questa  cifra  pud  valere  anche  oggi  come  media  generale  per  la 
produzione  annuale  di  tutta  la  terra.  Per  altro  con  culture  in- 
tensive, secondo  A.  Mayer,  la  produzione  pud  essere  spinta  a  10 
tonnellate  per  ettaro  ed  in  climi  tropicali  pu6  raggiungere  anche 
le  15  tonnellate.  Per  chilometro  quadrato  la  cifra  ascende  a 
1500  tonnellate,  corrispondente  a  840  tonnellate  di  carbone; 
essendo  poi  l'energia  solare  ricevuta  in  un  anno  sul  chilometro 
quadrato  equivalente  a  circa  300  mila  tonnellate  di  carbone, 
la  parte  assorbita  dalle  piante  sarebbe  di  circa  1/300.  Molto 
resta  adunque  ancora  a  fare,  ma  se  si  riflette  che  da  Liebig  in  qua, 
giovandosi  in  fondo  soltanto  dei  mezzi  da  lui  proposti,  la  produ- 
zione ha  potuto  essere  per  lo  meno  quadruplicata,  molto  resta 
anche  da  sperare  dalPavvenire,  massime  quando  spinga  la  neces- 
sity o  anche  la  semplice  convenienza. 

Ora  non  e  impossibile  pensare  che  aumentando  fino  ad  un 
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certo  limite  la  concentrazione  deiranidride  carbonica1  e  facendo 
uso  di  catalizzatori,  si  possa  arrivare  ad  aumentare  notevolmente 
la  produzione  di  materia  organica  vegetale,  impiegando  natu- 
ralm ente  nel  modo  phi  abbondante  i  concimi  minerali  opportuni 
e  scegliendo  regioni  adatte  per  clima  e  condizioni  di  terreno. 
La  messe,  seccata  al  sole,  dovrebbe  venire  convertita  integral- 
mente  nel  modo  il  piu  perfetto  in  combustibile  gassoso,  avendo 
cura  di  fissare  durante  questa  operazione  Tammoniaca  (ad  es: 
col  sistema  Mond)  per  restituirla  poi  al  terreno  quale  concime 
azotato,  assieme  a  tutte  le  sostanze  minerali  delle  ceneri.  Cosi  si 
verrebbe  a  formare  un  ciclo  rispetto  alle  materie  fertilizzanti 
minerali,  salvo  le  perdite  inevitabili  in  ogni  processo  industriale. 
II  gas  cosi  prodotto  dovrebbe  essere  bruciato  completamente  sul 
posto  in  una  macchina  termica  e  l'engeria  meccanica  ricavata 
fissata  per  l'esportazione  od  altrimenti  ultilizzata  in  modo  di  cui 
qui  non  importa  trattare.  L/anidride  carbonica  della  combus- 
tione  invece  di  lasciarla  disperdere  nell'aria  dovrebbe  essere  con- 
dott  a  nei  campi  di  coltura.  Cosi  l'energia  solatre  fissata  per 
mezzo  di  una  razionale  coltura  potrebbe  fornire  energia  meccan- 
ica a  buon  mercato  e  cio  forse  meglio  che  con  sistemi  a  base  di  re- 
flettori  termico-meccanici,  perche  le  piante  accumulano  l'energia 
ricevuta. 

Ma  il  problema  della  utilizzazione  delle  piante  in  concorrenza 
con  quella  del  carbone  fossile  ha  un  altro  lato  assai  piu  interes- 
sante.  Anzitutto  conviene  ricordare  le  industrie  che  hanno  per 
fondamento  l'agricoltura:  quella  del  cotone  e  fibre  tessili,  dell'- 
amido,  e  della  fermentazione  alcoolica,  delle  materie  grasse  con 
tutte  le  sue  derivazioni,  la  distillazione  del  legno,  l'estrazione 
dello  zucchero,  delle  materie  tanniche  e  tante  altre  minori.  Tutte 
queste  industrie  sono  suscettibili  di  miglioramento  non  solo  nel 
senso  ordinario  di  ulteriori  progress!  nelle  manipolazioni  delle 
materie  gregge,  ma  bensi  in  quello  di  una  maggiore  produzione 
di  queste  ultime.  Si  pensi  ai  progressi  fatti  per  es:  nella  pro- 
duzione dello  zucchero  per  mezzo  delle  barbabietole : 

Ora  le  piante  oltre  ad  essere  insuperate  maestre  o  meglio  ancora 
officine  mirabili  nella  sintesi  fotochimica  delle  materie  fondamen- 

»  L'optimum  sarebbe  secondo  Kreusler  fra  l'uno  ed  il  10%  di  anidride  car- 
bonica. 
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tali  partendo  dalPanidride  carbonica  col  concorso  dell'energia 
solare,  producono  con  eguale  semplicita  le  cosl  dette  sostanze 
secondarie.  Queste  ultime,  che  si  ritrovano  nelle  piante  quasi 
sempre  in  piccola  quantita,  sono  preziose  per  altre  ragioni.  Gli 
alcaloidi,  i  glucosidi,  le  essenze  e  le  canfore,  la  gomma  elastica, 
le  materie  coloranti  ed  altre  ancora  interessarono  ed  interessano 
l'industria  organica  assai  phi  delle  sostanze  fondamentali,  trat- 
tandosi  di  prodotti  d'alto  valore  commerciale.  In  questo  campo 
s'e  impegnata  una  lotta  fra  l'idustria  chimica  e  la  natura,  che 
fa  veramente  onore  al  genio  ed  alia  perspicacia  umana.  Finora 
il  catrame  del  carbone  fossile  ha  riportato  quasi  sempre  la  vittoria. 
Quali  siano  queste  vittorie  non  ho  bisogno  di  ricordarlo  a  Voi, 
ma  per  altro  non  si  pud  a  meno  di  pensare  che  esse  potrebbero 
di  vent  are  vittorie  di  Pirro.  Una  grande  autorita  nel  campo  delle 
industrie  organiche  considerava  tempo  fa  il  caso  in  cui,  per  varie 
ragioni,  il  prezzo  del  catrame  del  carbone  fossile,  e  pero  anche 
quello  delle  materie  prime  in  esso  contenute,  potesse  subire  un 
sensible  aumento  e  ne  traeva  le  evidenti  conclusioni  per  l'avven- 
ire  delle  industrie  che  a  quelle  fanno  capo.  Tutti  ricordano  con 
ammirazione  le  grandi  difficolta  che  dovettero  essere  superare  a 
proposito  della  scelta  della  materia  prima  per  la  produzione  indus- 
trial dell'indaco:  si  dovette  ricorrere  alia  naftalina  perche  il 
toluolo  non  poteva  aversi  nella  quantita  voluta.  Man  non  e 
soltanto  l'inasprimento  dei  prezzi  delle  materie  prime  che  pud 
arrestare  l'industria,  essa  puo  subire  per  lo  meno  una  stasi  per 
Pesaurimento  dell'interesse  scientifico  per  un  dato  campo  di 
studi.  Come  e  stato  largamente  riconosciuto,  l'industria  moderna 
e  strettamente  collegata  colla  scienza  pura:  il  progresso  dell'una 
determina  necessariamente  quello  dell'altra.  Ora  evidentemente 
la  chimica  del  benzolo  e  dei  suoi  derivati,  non  costituisce  piu  il 
tema  favorito  come  nella  seconda  meta  del  secolo  scorso,  ma  assai 
piu  le  materi  e  di  problemi  relativi  alia  biologia.  E'lo  studio 
della  chimica  organica  degli  organismi  che  sempre  piu  s'impone 
ed  e  su  tali  argomenti  che  si  concentra  l'atuale  interesse.  Non 
puo  mancare  che  questo  indirizzo  si  ripercuota  nella  tecnica  e 
possa  segnare  nuove  vie  all'industria. 

I  ■/■'■Del  resto  negli  ultimi  tempi  alcune  industrie  organiche  si 
sono  sviluppate  rigogliosamente  all'mfuori  dell'anello  benzolico 
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del  catrame.  Le  essenze  ed  i  profumi,  alcuni  alcaloidi,  come  ad 
es:  quelli  della  coca,  sono  oggetto  di  fiorenti  industrie,  in  cui  si 
cerca  di  giovarsi  di  quelle  materie  che  le  piante  producono  in 
quantita  relativamente  abbondante  per  convertirle  in  prodotti 
di  maggior  valore.  Come  tutti,  sanno,  ad  es:  dal  citrale  del 
lemongras  oil  si  prepara  Pessenza  di  violetta.  In  questo  indirizzo 
si  deve  perseverare  perche  esso  offre  arra  di  sicuro  progresso. 
E'da  sperarsi  che  la  gomma  elastica  possa  presto  essere  ottenuta 
utilmente  persimile  via. 

Ma  la  questione  ha  un  altro  lato  che  credo  possa  meritare  la 
Vostra  attenzione:  riguarda  certe  esperienze  eseguite  recente- 
mente  da  me  assieme  al  Prof.  Ravenna  a  Bologna.  Non  perche 
io  voglia  attribuire  a  questi  studi  una  qualche  importanza  pra- 
tica,  ma  perche  essi  provano  come  is  possa  intervenire  diretta- 
mente  nella  vita  delle  piante  e  modificare  in  un  certo  senso  i 
processi  chimici  che  in  esse  si  compiono.  In  una  serie  di  esperi- 
enze dirette  a  determinare  la  funzione  fisiologica  dei  glucosidi, 
noi  siamo  riusciti  a  farli  produrre  a  piante  che  naturalmente  non 
ne  contengono.  Cosi  ad  es:  abbiamo  potuto,  con  opportune 
inoculazioni,  costringere  il  Mais  a  fare  la  sintesi  della  salicina. 
E  piu  recentemente,  occupandoci  della  funzione  degli  alcaloidi 
nelle  piante,  ci  e  stato  possible  modificare  la  produzione  della 
nicotina  nel  tabacco  in  guisa  d'ottenere  un  notevole  aumento 
oppure  una  diminuzione  dell'alcaloide  in  esso  contenuto.  Questo 
e  Tinizio,  ma  non  vi  pare  possibile  che  con  opportuni  sistemi  di 
coltura  ed  interventi  si  possa  arrivare  a  fare  produrre  alle  piante 
in  copia  maggiore  di  quanto  non  lo  facciano  normalmente,  quelle 
sostanze  che  sono  utili  alia  vita  moderna  e  che  noi  ora  con  cosi 
gravi  artifici  cerchiamo  di  fabbricare  coi  modesti  proventi  del 
catrame  del  carbon  fossile?  Ne  pud  aver  importanza  il  timore  di 
sottrarre  i  campi  alia  produzione  delle  materie  alimentari  per  fa- 
vorire  quella  industriale.  Un  calcolo  an  che  approssimativo  di- 
mostra  che  sulla  terra  v'e  largamente  posto  per  tutto  e  per  tutti, 
massime  quando  le  colture  sieno  debitamente  perfezionate  ed 
intensificate  ed  adattate  razionalmente  alle  condizioni  del  clima 
e  del  suolo.    Cid  costituisce  appunto  il  problema  dell 'av venire. 
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II 

L'industria  organica  pud  aspettarsi  ancor  molti  aiuti  dalal 
fitochimica  intesa  nel  senso  ora  indicato  e  la  concorrenza  fra 
questa  e  la  chimica  del  catrame  potra  essere  incentivo  di  nuovi 
progressi.  Per  altro  alFingegno  umano  sorridera  sempre  il  pro- 
posito  di  progredire  con  le  proprie  forze  e  non  v'ha  dubbio  che  il 
grande  sviluppo  dell'industria  del  catrame  e  stato  in  parte  pro- 
mosso  da  questo  superbo  spirito  di  indipendenza.  Sorge  pero 
il  problema  se  non  vi  sia  altro  modo  di  produzione  che  possa 
gareggiare  coi  processi  fotochimici  dei  vegetali.  La  risposta  sta 
nelPavvenire  della  fotochimica  industriale  su  cui  intendo  esporre 
brevemente  alcune  idee.  I  processi  fotochimici  non  ebbero 
flnora  nessun  rilevante  impiego  pratico  all'infuori  di  quelli  foto- 
grafici.  La  fotografia  desto  fino  daissuoi  primordi  il  phi  grande 
interesse :  la  tecnica  se  ne  impossesso  e,  come  sempre  avviene,  ne 
promosse  un  rapido  e  brillante  sviluppo.  Malgrado  le  loro 
larghe  applicazioni,  i  metodi  fotografici  non  rappresentano  per 
altro  che  un  campo  ristretto  della  fotochimica.  Questa  e  stata 
in  genere  flnora  poco  coltivata,  fors'anche  perche  i  chimici  ne 
furono  distolti  da  altri  problemi  che  apparivano  piu  urgenti. 
Cosi  ad  es:  mentre  la  termochimica  e  Telettrochimica  vantano 
gia  fiorenti  periodi  di  sviluppo,  la  fotochimica  e  ai  suoi  primordi. 
Ora  per  altro  v'eun  certo  risveglio  dovuto  ad  una  serie  di  studi 
relativi  ai  problemi  generali  e  ai  singoli  processi,  massime  nel 
campo  organico  a  cui  il  mio  amico  ditt.  Paolo  Silber  ed  io  abbiamo 
preso  viva  parte;  di  questo  progresso  fanno  fede  anche  due  recenti 
trattati  come  quello  del  Plotnikow  e  l'altro  del  Benrath.  Molto 
resta  peraltro  ancora  a  fare  tanto  nella  fotochimica  teoretica  e 
generale  che  in  quella  speciale. 

Le  reazioni  fotochimiche  seguone  le  leggi  fondamentali  delF 
afnnita,  ma  hanno  particolari  caratteri.  Si  distinguono  segna- 
tamente  per  il  loro  piccolo  coefficiente  di  temperatura  e  sono 
pero  comparabili — cio  che  tecnicamente  non  e  senza  importanza 
— alle  reazioni  che  avvengono  a  temperature  elevatissime.  Sec- 
ondo  una  geniale  idea  del  Plotnikow  le  radiazioni  luminose  pro- 
vocherebbero  una  ionizzazione  diversa  da  quella  elettrolitica : 
la  separazione  di  un  ione  richiede  poi  una  quantita  di  luce  che 
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e  determinata  dalla  teorica  di  Plank  e  Einstein:  la  questione  si 
attacca  quindi  alle  piu  recenti  ed  elevate  speculazioni  della  fisica 
matematica. 

Per  le  nostre  consider azioni,  il  problema  fondamentale  dal 
punto  di  vista  tecnico  e  quello  di  fissare  con  opportune  reazioni 
fotochimiche  Penergia  solare.  Per  far  questo  basterebbe  potere 
imitare  il  processo  d'assimilazione  delle  piante.  Esse  trasfor- 
mano,  come  e  ben  noto,F  anidride  carbonica  atmosf  erica  in  materie 
zuccherine  (amido)  con  sviluppo  di  ossigeno.  Invertono  in  altri 
termini  Fordinario  processo  di  combustione.  Che  il  primo  prod- 
otto  delPassimilazione  sia  Faldeide  formica  e  sempre  apparso 
assai  probabile,  ora  Curtius  ne  avrebbe  finalmente  dimostrata  la 
presenza  nelle  foglie  di  faggio.  La  riproduzione  artificiale  di  un 
simile  processo  mediante  i  raggi  ultravioletti  e  gia  stata  realizzata 
da  D.  Berthelot:  con  opportuni  perfesionamenti  non  potrebbe 
esso  venire  utilizzato  gia  ora  negli  altipiani  tropicali?  Peraltro 
la  vera  soluzione  sta  nel  trovare  il  modo  di  giovarsi  delle  radia- 
zioni  che  attraverso  all' inter  a  atmosf  era  arrivano  piu  abbon- 
datemente  sulla  superficie  terrestre.  Che  questo  problema  sia 
possibile,  lo  provano  appunte  le  piante.  Con  opportuni  sensibili- 
zzatori  e  catalizzatori  si  dovrebbe  poter  trasf ormare  il  miscuglio 
d'acqua  ed  anidride  carbonica  in  ossigeno  e  metano  o  eseguire 
altri  analoghi  processi  endoenergetici.  Le  regioni  desertiche 
tropicali  dove  le  condizioni  del  suolo  e  del  clima  rendono  impos- 
sibille  ogni  ordinaria  coltura,  sarebbero  aperte  alio  sfruttamento, 
per  Penergia  solare  che  esse  ricevono  tutto  l'anno  in  misura  cosl 
larga  da  equivalere  a  miliardi  di  tonnellate  di  carbone. 

Oltre  a  questo  processo,  che  rimetterebbe  in  valore  i  prodotti 
perduti  della  combustione,  se  ne  conoscono  vari  altri  che  sono 
determinati  dalle  radiazioni  ultraviolette  e  che  potrebbero  con 
sensibilizzatori  opportuni  diventare  accessibili  alle  radiazioni  ord- 
inarie.  Le  sintesi  delPozono,  delP anidride  solforica,  delP ammo- 
nia ca  e  degli  ossidi  d'azoto  e  tante  altre  potrebbero  diventare 
oggetto  di  processi  fotochimici  industriali. 

Si  potrebbero  poi  immaginare  varie  pile  fotoelettriche  ed  anche 
pile  a  base  di  processi  fotochimici.1 

Passando  al  campo  della  chimica  organica  le  reazioni  che  ven- 

i  Come  ad  esempio  nelle  esperienze  di  Chr.  Winther. 
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gono  determinate  dalla  luce  sono  cosl  molteplici  che  non  deve 
essere  impossibile  trovarne  delle  praticamente  utilizzabili.  La 
luce  favorisce  in  modo  speciale  i  processi  di  reciproche  ossidazioni 
e  riduzioni  che  implicano  o  sono  associati  a  fenomini  di  conden- 
sazione.  E  siccome  la  condensazione  preferita  e  assai  spesso 
quella  del  tipo  aldolico  v'e  molto  da  sperare  per  l'avvenire,  perche 
la  condensazione  aldolica  e  la  reazione  fondamentale  della  sintesi 
organica.  Alcune  esperienze  eseguite  recentemente  dal  mio 
amico  Silber  e  da  me  possono  servire  a  questo  proposito  di  illustra 
zione  ed  esempio.  II  caso  piu  semplice  e  dato  dall'azione  della 
luce  sul  miscuglio  di  acetone  ed  alcool  metilico  in  cui 

CH3  CH3 

1  1 

CO  +  CH3OH  =  COH  -  CH2OH 
I  I 

CH3  CH3 

si  produce  il  glicol  isobutilenico.  Ma  questa  condensazione,  che 
per  se  stessa  pud  essere  considerata  come  un  processo  di  contem- 
poranea  ossidazione  e  riduzione,  e  accompagnato  dalla  riduzione 
del  chetone  ad  alcool  isopropilico  ed  ossidazione  a  sua  volta  dell' 
alcool  metilico  ad  aldeide  formica,  la  quale  peraltro  non  permane 
nei  prodotti  dell'msolazione,  perche  si  condensa  con  se  stessa  e  si 
trasf orma  in  glicol  etilenico : 

CH3  CH3 
I  I  CH2OH 

CO  +  2  CH3OH  ->  CHOH  +  I 
I  I  CHiOH 

CH3  CH3 

Applicando  la  stessa  reazione  fotochimica  al  miscuglio  di  ace- 
tone ed  alcool  etilico  si  hanno  gli  analoghi  prodotti:  il  glicol  tri- 
metiletilenico  ed  assieme  a  questo  Palcool  isopropilico  ed  il  glicol 
dimetiletilenico : 

CH3 

CH3  I 

I  CHOH 
C.OH-CH.OHX  I 

I  I  CHOH 

CH3  CH3 

CH3  . 

11 
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ColPacetone  e  l'alcool  isopropilico,  come  era  da  prevedersi,  si 
forma  semplicemente  il  pinacone: 

CH3    CH3         CH3  CH3 

1     1       1  1 

CO  +  CHOH  =  C .  OH  -  C  .  OH 
I        I  I  I 

CH3       CH3  CH3  CH3 

Nella  serie  aromatica,  il  benzofenone  e  l'alcool  benzilico,  assieme 
ad  altri  prodotti,  danno  il  glicol  trif  eniletilenico : 
CeHs  C6H5 

I  1 

CO  +  CH2OH  =  COH  -  CHOH . 

II  I  I 

C6H5     C6H5  C6H5  C6H5 

Questo  fu  il  primo  caso  in  cui  tale  condensazione  venne  osser 
vata,  a  cui  fecero  seguito  altre  analoghe  studiate  dal  Paterno 
impiegando  in  luogo  deH'alcbol  benzilico  varie  altre  sostanze 
aromatiche.  Che  anche  le  aldeidi  dierio  origine  a  processi  di 
condensazione,  lo  dimostrarono  anzitutto  le  osservazioni  di 
Klinger  a  cui  tennero  dietro  quelle  del  Benrath. 

Per  avere  una  idea  sulla  variet  a  delle  reazioni  fotochimiche 
basterebbe  anche  limitarsi  alio  studio  sistematico  dei  chetoni  e 
degli  alcooli.  Nella  chimica  organica  ordinaria,  le  reazioni  si 
ripetono  sovente  in  modo  schematico:  quelle  fotochimiche  pre- 
sentano  invece  delle  sorprese  e  sono  pero  talvolta  assai  divertenti. 
Fino  dalle  nostre  prime  esperienze  sapevamo  ad  es:  che  il  sud- 
deto  benzofenone  non  si  addiziona  alPalcool  etilico,  ma  invece  si 
trasforma  integralmente  nel  pinacone  a  spese  delPalcool  che  si 
ossida  ad  aldeide.  Proseguendo  nello  studio  dei  chetoni  alifatici 
omologhi  dell'acetone,  abbiamo  trovato  quest'anno  un  fatto 
assai  rimarchevole.  II  metiletilchetone  si  condensa  con  se 
stesso  per  formare  un  paradichetone,  riducendosi  in  pari  tempo 
ad  alcool  butilico  secondario: 


CH3 

CH3  CH3 

CH3 

1 

CH2 

1  .  1 

CH2  CH 

1 

CH 

1 

=  1          +  1  ~ 

1 

CO 

CHOH  CO 

CO 

1 

CH3 

1  1 

CH3  CH3 

1 

CH3, 
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Naturalmente  la  sintesi  di  dichetoni  alia  luce  non  poteva  cos- 
tituire  una  reazione  eccezionale:  gia  altra  volta  avevamo  notato 
la  formazione  del  diacetile;  Pacetonilacetone  si  trova,  come  ora 
sappiamo,  fra  i  prodotti  provenienti  dalFacetone  in  soluzione 
d'alcool  etilico  ed  e  possibile  che  anche  i  metadichetoni,  ad  es: 
l'acetilacetone,  possano  ottenersi  per  via  fotochimica.  Questi 
processi  hanno  una  evidente  importanza  per  i  caratteri  peculiari 
dei  dichetoni  che  sono  in  grado  di  subire  le  piu  svariate  metamor- 
fosi:  da  essi  possono  ottenersi  derivati  del  benzolo;  del  pirrazolo 
ed  isossazolo;  della  chinolina,  del  furano,  del  tiofene  e  del  pirrolo. 
Anzi  a  proposito  di  que  st'ultima  metamorfosi,  vorrei  ricordare 
che  al  nostro  suaccennato  paradichetone  corrisponde  il  tetrame- 
tilpirrolo.    Volendo-essere  arditi,  come  contro  le  mie  abitudini 

10  sono  in  questa  occasione,  e  Voi  ne  avete  la  prova,  spinto  forse 
incossientemente  dal  genio  americano  che  non  conosce  ostacoli, 
si  potrebbe  pensare  alle  relazioni  che  esistono  fra  i  pirroli  polisos- 
tituiti  con  radicali  alcoolici  e  la  clorofilla  e  vedere  in  queste  rea- 
zioni  la  possibility  della  sintesi  di  questa  fondamentale  sostanza 
per  via  fotochimica  artificiale.  La  sua  formazione  nelle  piante 
e  dovuta  ad  un  processo  fotochimico  come  la  sua  funzione:  non 
si  sa  peraltro  se  ed  in  qual  misure  la  luce  intervenga  in  tutti  i 
processi  sintetici  vegetali,  da  cui  prendono  origine  le  tante  sos- 
tanze  che  in  esse  si  rinvengono.  Le  indagini  dovrebbero  pro- 
cedere  di  pari  passo,  che  la  fitochimica  e  la  fotochimica  troveranno 
nelle  loro  reciproche  relazioni  vicendevole  aiuto.  Tale  coopera- 
zione  potrebbe  avere  industrialmente  un  grande  avvenire.  I 
prodotti  grezzi  formati  dalle  piante  potrebbero  essere  perfezionati 
con  processi  fotochimici  artificiali. 

In  questi  ultimi  tempi  noi  ci  siamo  occupati  assai  intensamente 
delle  modificazioni  che  certe  sostanze  appartenenti  al  gruppo  dei 
terpeni  e  della  canfora  subiscono  alia  luce  segnatamente  per  pro- 
cessi idrolitici.  Finora  veramente  le  nostre  esperienze  ci  hanno 
insegnato  come  la  luce  possa  guastare  Pessenze  in  luogo  di  mig- 
liorarle.  Cosi  ad  esempio,  i  ciclochetoni  si  idrolizzano  per  dare  i 
corrispondenti  acidi  grassi:  il  cicloesanone  da  l'acido  capronico, 

11  mentone  Pacido  decilico. 


148 


Eighth  International  Congress  of  Applied  Chemistry  [vol. 


CO 

/\ 
CH2  CH2 

I  I  +  H2O  =  CH3 .  CH2 .  CH2 .  CH2 .  CH2 .  COOH. 
CH2  CH2 


CH2 

In  fotochimica  per  altro  un'azione  non  esclude  Faltra;  le  rea- 
zioni  possono  essere  invertite  come  lo  dimostrano  alcune  recenti 
esperienze  con  la  luce  ultravioletta,  la  quale  in  certi  casi  inverte 
le  reazioni  determinate  delle  radiazioni  meno  rifranibili.  Si  trat- 
terebbe  di  adoperare  opportuni  sensibilizzatori  0  catalizzatori. 
Del  resto  la  fotolisi  dei  chetoni,  che  spesso  accompagna  Pidrolisi, 
per  cui,  ad  es:,  dal  metone  si  ottiene  1'isocitronellale, 

CH3  CH3 


CH 
I 

CH 

/\ 

CH2  CO  CHa 


CH  -  CH  =  CH  -  CH2  -  CH  -  CH2  -  CHO, 


CH2  CH2  CH/" 


CH3 
CH 

CH3 

Tapertura  della  canfora  e  la  sua  trasformazione  in  un  ciclochetone 
non  saturo  ed  altri  simili  fanno  gia  prevedere  quello  che  l'avvenire 
potrebbe  dare.  L'analoga  scissione  della  pinacolina  in  butilene 
ed  aldeide  acetica 

CH3  CH2 

1  11 

CH3-C-CO.CH3~>CH3-C  +CHO.CH3 

I  I 
CH3  CH3 

e  rimarchevole  perche  dimostra  quali  violente  scomposizioni  possa 
produrre  la  luce.  Essa  puo  esserci  nemica,  ma  conviene  appunto 
conoscere  bene  le  armi  degli  avversari  quando  si  voglia  sotto- 
metterli  per  valersi  delle  loro  forze. 
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In  non  credo  per  altro  che  la  tecnica  debba  aspettare  ancora  a 
lungo  prima  di  trarre  vantaggio  dagli  effetti  chimici  della  luce. 

I  processi  di  polimerizzazione,  le  trasformazioni  isomeriche,  le 
idrolisi,  i  processi  di  riduzione  ed  ossidazione  con  interventi  orga- 
nici  ed  inorganici,  le  autossidazioni  che  la  luce  provoca  tanto 
facilmente,  devono  trovare  profittevoli  applicazioni  industrial^ 
quando  le  indagini  siano  opportunamente  dirette  a  tale  scopo. 

II  contegno  dei  composit  nitrici  e  nitrosilici  alia  luce  quale  gia 
ora  Pesperienza  ce  lo  ha  fatto  conoscere,  potra  prestarsi  a  meta- 
morfosi  utilizzabili.  La  nostra  nota  trasformazione  delFaldeide 
ortonitrobenzoica  in  acido  nitrosobenzoico,  che  ebbe  tanto  seguito 
per  opera  di  varii  sperimentatori,  fino  alia  sua  recentissima  appli- 
cazione  dovuta  al  Pfeiffer,  il  quale  ottenne  dal  clorodinitrostilbene 
un  nitrofenilisatogeno,  fa  ricordare  la  non  meno  nota  trasforma- 
zione del  benziliden  o  nitroacetofenone  in  indaco  di  Engler  e 
Dorant  e  fa  prevedere  un  nuovo  indirizzo  fotochimico  per  le 
materie  coloranti  artificiali.  II  compito  degli  studi  in  proposito 
non  deve  essere  limitato  a  preservare  le  materie  coloranti  dai 
processi  di  sbiadimento  e  sbianchimento  ed  in  genere  dalle  alter- 
azioni  prodotte  dalla  luce.  La  fotochimica  delle  materie  coloranti 
deve  essere  sorgente  di  nuovi  metodi  di  preparazione  e  di  tintoria. 
Gia  esistono  pregievoli  esperienze  in  proposito  relative  ai  com- 
posti  diazoici  e  merita  menzione  la  recente  osservazione  di  Bau- 
disch  per  cui  Foe -nitrosonaftilidrossilammina  si  trasforma  per 
insolazione  sulla  libra  in  azossinaftalina.  L'autossidazione  dei 
leuco-composti  alia  luce  e  una  vecchia  pratica  di  cui  si  giovavano 
gia  gli  antichi  per  la  porpora:  ora  il  meccanismo  e  chiarito  grazie 
alle  note  ricerche  del  Friedlander,  ma  e  evidente  che  in  questo 
campo  resta  ancor  molto  a  fare. 

Le  sostanze  fototropiche  che  assumono  alia  luce  colorazioni 
spesso  molto  intense,  che  poi  alio  scuro  ritornano  al  colore  primi- 
tivo,  si  presterebbero  ad  applicazioni  di  grande  effetto.  Assai 
piu  delle  matterie  fluorescenti,  che  danno  sui  tessuti  colori  can- 
gianti,  potrebbero  attirare  Pattenzione  della  moda  tessuti  con 
opportune  sostanze  fototrope.  II  vestito  d'una  signora  che 
fosse  similmente  preparato,  cambierebbe  di  colore  a  seconda  Pin- 
tensita  della  luce.    Passando  dalPombra  al  sole  si  vedrebbero 
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accendersi  le  tinte  per  cui  la  veste  s'intonerebbe  coirambiente 
in  modo  automatico:  "le  dernier  cri  de  la  mode  a  venir." 


L'energia  solare  non  si  spande  ugualmente  sulla  terra:  vi  sono 
regioni  privilegiate  ed  altre  che  la  latitudine  e  le  condizioni  de 
clima  rendono  meno  favorite.  L'avvenire  sarebbe  per  le  prime 
quando  l'industria  sapesse  utilizzare,  nel  modo  ch'io  ho  cercato 
di  abbozzare,  l'energia  che  il  sole  vi  profonde.  I  paesi  tropicali 
verrebbero  cosi  conquistati  alia  civilta  che  tornerebbe  alle  sue 
origini :  le  nazioni  phi  progredite  quasi  presentendo  inconscia- 
mente  questa  necessita  gareggiano  nella  conquista  delle  regioni 
del  sole. 

La  dove  la  vegetazione  e  ubertosa  e  la  fotochimica  puo  essere 
abbandonata  alle  piante,  si  potra  con  colture  razionali,  come 
ho  gia  accennato,  giovarsi  delle  radiazioni  solari  per  promuovere 
la  produzione  industriale.  Nelle  regioni  desertiche  invece  dove  le 
condizioni  del  clima  e  del  suolo  proibiscono  ogni  cultura,  sara  la 
fotochimica  artificiale  che  la  mettera  in  valore.  Sull'arido  suolo 
sorgeranno  colonie  industriali  senza  fuliggine  e  senza  camnii: 
selve  di  tubi  di  vetro  e  serre  d'ogni  dimensione — camere  di  vetro 
— s'innalzeranno  al  sole  ed  in  questi  apparecchi  trasparenti  si 
compiranno  qUei  processi  fotochimici  di  cui  fino  allora  le  sole 
piante  avevano  il  segreto  ed  il  privilegio,  ma  che  l'industria  umana 
avra  saputo  carpire :  essa  sapra  f arli  ben  altrimenti  f ruttare  perche 
la  natura  non  ha  fretta  mentre  l'umanita  e  frettolosa.  E  se 
giungera  in  un  lontano  avvenire  il  momento  in  cui  il  carbone  fos- 
sile  sara  completamente  esaurito,  non  perquesto  la  civilta  avra 
fine :  che  la  vita  e  la  civilta  dureranno  finche  splende  il  sole !  E 
se  anche  alia  civilta  del  carbone,  nera  e  nervosa  ed  esauriente- 
mente  frettolosa  delPepoca  nostra,  dovesse  fare  seguito  quella 
forse  phi  tranquilla  delPenergia  solare  non  ne  verrebbe  un  gran 
male  per  il  progresso  e  la  felicita  umana. 

La  fotochimica  delP avvenire  non  deve  peraltro  essere  riserbata 
a  si  lontana  scadenza:  io  credo  che  l'industria  fara  cosa  assennata 
giovandosi  anche  presentemente  di  tutte  le  energie  che  la  natura 
mette  a  sua  disposizione:  finora  la  civilta  moderna  ha  camminato 
quasi  esclusivamente  coll'energia  solare  fossile,  mon  sara  conven- 
iente  utilizzare  meglio  anche  quella  attuale? 


THE  PHOTOCHEMISTRY  OF  THE  FUTURE 


GlACOMO   ClAMICIAN,  BOLOGNA. 
(Translation  supplied  by  the  author) 

Modern  civilization  is  the  daughter  of  coal  for  this  offers  to 
mankind  the  solar  energy  in  its  most  concentrated  form :  that  is 
in  a  form  in  which  it  has  been  accumulated  in  a  long  series  of 
centuries.  Modern  man  uses  it  with  increasing  eagerness  and 
thoughtless  prodigality  for  the  conquest  of  the  world  and,  like 
the  mythical  gold  of  the  Rhine,  coal  is  to-day  the  greatest  source 
of  energy  and  wealth. 

The  earth  still  holds  enormous  quantities  of  it,  but  coal  is 
not  inexhaustible.  The  problem  of  the  future  begins  to  interest 
us  and  a  proof  of  this  may  be  seen  in  the  fact  that  the  subject 
was  treated  last  year  almost  at  the  same  time  by  Sir  William 
Ramsay  before  the  British  Association  for  the  Advancement  of 
Science  at  Portsmouth  and  by  Prof.  Carl  Engler  before  the  Ver- 
sammlung  deutscher  Naturforscher  und  Aerzte  at  Karlsruhe. 
According  to  the  calculations  of  Prof.  Engler  Europe  possesses 
to-day  about  700  billion  tons  of  coal  and  America  about  as  much; 
to  this  must  be  added  the  coal  of  the  unknown  parts  of  Asia. 
The  supply  is  enormous  but,  with  increasing  consumption,  the 
mining  of  coal  becomes  more  expensive  on  account  of  the  greater 
depth  to  which  it  is  necessary  to  go.  It  must  therefore  be  re- 
membered that  in  some  regions  the  deposits  of  coal  may  become 
practically  useless  long  before  their  exhaustion. 

Is  fossil  solar  energy  the  only  one  that  may  be  used  in  modern 
life  and  civilization?    That  is  the  question. 

Sir  William  Ramsay  has  made  a  very  careful  study  of  the  prob- 
lem from  the  English  point  of  view.  He  has  considered  the  vari- 
ous sources  of  energy  such  as  the  tides,  the  internal  heat  of  the 
earth,  the  heat  of  the  sun,  water  power,  the  forests  and  even 
atomic  disintegration,  and  has  come  to  the  conclusion  that  none 
can  be  practically  used  in  England  on  account  of  her  special 
contour  and  climate. 
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Though  the  internal  energy  of  the  earth  may  produce  terrible 
disasters  through  volcanic  eruptions  and  earthquakes,  it  can 
hardly  be  used  by  man.  The  energy  derived  from  the  rotation 
of  the  earth  (tides)  can  hardly  be  counted  upon  on  account  of  the 
enormous  quantities  of  water  that  would  have  to  be  handled. 
Atomic  disintegration  has  recently  been  treated  in  a  brilliant 
lecture  by  Frederick  Soddy,  with  special  reference  to  the  enor- 
mous energy  changes  which  are  involved.  If  man  ever  succeeds 
in  availing  himself  of  the  internal  energy  of  the  atoms,  his  power 
will  surpass  by  far  the  limits  assigned  to  it  today.  At  present 
he  is  limited  to  the  use  of  solar  energy.  Let  us  see  however 
whether  the  actual  energy  may  not  supplant  that  stored  up  in 
fossil  fuel.  Assuming  that  the  solar  constant  is  three  small 
calories  a  minute  per  square  centimeter,  that  is  thirty  large 
calories  a  minute  per  square  meter  or  about  1800  large '  calories 
an  hour.  We  may  compare  this  quantity  of  heat  with  that 
produced  by  the  complete  combustion  of  a  kilogram  of  coal, 
which  is  8000  calories.  Assuming  for  the  tropics  a  day  of  only 
six  hours  sunshine  we  should  have,  for  the  day,  an  amount  of 
heat  equivalent  to  that  furnished  by  1.35  kg.  of  coal,  or  one  kilo- 
gram in  round  numbers.  For  a  square  kilometer  we  should  have 
a  quantity  of  heat  equivalent  to  that  produced  by  the  complete 
combustion  of  1000  tons  of  coal.  A  surface  of  only  10,000 
square  kilometers  receives  in  a  year,  calculating  a  day  of  only  six 
hours,  a  quantity  of  heat  that  corresponds  to  that  produced  by 
the  burning  of  3650  million  tons  of  coal,  in  round  numbers  three 
billion  tons.  The  quantity  of  coal  produced  annually  (1909) 
in  the  mines  of  Europe  and  America  is  calculated  at  about  925 
million  tons  and,  adding  to  this  175  million  tons  of  lignite,  we 
reach  1100  million  tons  or  a  little  over  one  billion.  Even  mak- 
ing allowances  for  the  absorption  of  heat  on  the  part  of  the  atmos- 
phere and  for  other  circumstances,  we  see  that  the  solar  energy 
that  reaches  a  small  tropical  county— say  of  the  size  of  Latium 
- — is  equal  annually  to  the  energy  produced  by  the  entire  amount 
of  coal  mined  in  the  world!  The  desert  of  Sahara  with  its  six 
million  square  kilometers  receives  daily  solar  energy  equivalent 
to  six  billion  tons  of  coal ! 

This  enormous  quantity  of  energy  that  the  earth  receives  from 
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the  sun,  in  comparison  with  which  the  part  which  has  been  stored 
up  by  the  plants  in  the  geological  periods  is  almost  negligible, 
is  largely  wasted.  It  is  utilized  in  waterfalls  (white  coal)  and 
by  plants.  Several  times  its  utilization  in  a  direct  form  through 
mirrors  has  been  tried,  and  now  some  very  promising  experi- 
ments are  being  made  in  Egypt  and  in  Peru;  but  this  side  of  the 
problem  is  beyond  my  power  to  discuss  and  I  do  not  propose  to 
treat  it  here. 

The  energy  produced  by  water  power  during  the  period  of  one 
year  is  equal  to  that  produced  by  70  billion  tons  of  coal  according 
to  the  data  given  in  Professor  Engler's  lecture.  It  is  however 
very  small,  as  might  be  expected,  in  comparison  with  the  total 
energy  that  the  sun  sends  to  the  earth  every  year.  Let  us  now 
see  what  quantity  of  solar  energy  is  stored  by  the  plants :  on  the 
total  surface  of  the  various  continents,  which  is  128  million  square 
kilometers,  there  is  a  yearly  production  of  32  billion  tons  of  vege- 
table matter,  which,  if  burnt,  would  give  the  quantity  of  heat 
that  corresponds  to  the  total  combustion  of  18  billion  tons  of 
coal.  It  is  not  much  but  even  this  is  17  times  as  much  as  the 
total  present  production  of  coal  and  of  lignite. 

I 

Now  let  us  consider  the  first  part  of  our  subject.  Is  it  possible 
or,  rather,  is  it  conceivable  that  this  production  of  organic  matter 
may  be  increased  in  general  and  intensified  in  special  places,  and 
that  the  cultivation  of  plants  may  be  so  regulated  as  to  make 
them  produce  abundantly  such  substances  as  can  become  sources 
of  energy  or  be  otherwise  useful  to  civilization?  I  believe  that 
this  is  possible.  It  is  not  proposed  to  replace  coal  by  organic 
substances  produced  by  plants;  but  it  is  conceivable  that  this 
organic  matter  may  be  utilized  more  satisfactorily  than  is  now 
the  case. 

It  has  frequently  been  said  even  by  persons  of  authority  that 
some  day  the  transformation  of  coal  into  bread  may  become  not 
only  possible  but  economically  desirable.  According  to  these 
people  the  ideal  of  the  future  should  be  to  produce  through  syn- 
thesis from  coal  all  substances  necessary  for  the  alimentation 
of  man:  such  substances  as  starch,  sugar  and  fat,  also  proteins 
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and  perhaps  cellulose;  in  other  words  to  abolish  agriculture 
altogether  and  to  transform  the  world  in  to  a  garden  of  useless 
flowers.  Never  was  a  greater  fallacy  thought  or  expressed:  the 
real  problem  is  just  the  reverse  of  this.  My  friend  Professor 
Angeli  wisely  called  to  my  attention  that,  while  the  externals  of 
life  have  been  changed  greatly  by  the  progress  of  industry  so  as 
to  use  all  our  technical  knowledge  to  increase  our  comfort,  the 
quality  and  quantity  of  human  alimentation  have  hardly  changed 
at  all;  nay,  a  new  science  has  come  into  existence  (bromatology) 
to  see  that  no  artificial  product  of  industry  enters  harmfully  into 
our  alimentation.  At  the  time  of  Napoleon  III  an  attempt  was 
made  to  substitute  gelatine  for  meat;  but  it  was  seen  very  soon — 
and  now  the  reason  for  it  is  known  by  all — that  this  substitute 
could  not  be  sufficient  to  maintain  life.  With  the  relatively 
small  reserves  of  coal  that  the  past  geological  epoch  have  stored 
for  us,  it  will  never  be  desirable  to  produce  from  coal  what 
nature  generously  offers  us  through  solar  energy.  It  is  on  the 
other  hand  a  work  worthy  of  praise  to  attempt  to  make  plants 
produce  the  fundamental  substances  in  larger  quantity.  Modern 
agriculture  tries  to  do  this  by  intensive  cultivation;  but  it  is  also 
desirable  to  make  the  plants  store  up  solar  energy  and  transform 
it  into  mechanical  energy. 

A  well-known  instance  of  this  occurred  when  the  development 
of  the  daily  press  in  all  civilized  countries  made  it  imperative 
to  provide  wood  pulp  in  a  sufficient  quantity  and  at  low  prices. 
Trees,  better  adapted  to  the  purpose,  were  soon  found  and  they 
were  those  which,  on  account  of  their  rapid  growth,  could  furnish 
the  necessary  cellulose  sooner.  For  the  problem  we  are  now  con- 
sidering the  quality  of  the  plants  is  of  secondary  importance; 
they  may  be  herbs  or  trees;  they  may  grow  in  swamps  or  dry 
places,  on  the  sea  coast  or  even  in  the  sea;  the  essential  point  is 
that  they  grow  fast  or  that  their  growth  may  be  intensified. 
It  would  be  like  realizing  the  desire  of  Faust: 

"Und  Baume  die  sich  taglich  neu  begrunen!" 

Mephistopheles  did  not  consider  a  similar  task  impossible: 

"Ein  solcher  Auftrag  schreckt  mich  nicht, 
Mit  solchen  Schatzen  kann  ich  dienen." 
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Should  we  consider  the  task  impossible,  naturally  in  a  more 
limited  sphere,  after  so  many  centuries  of  culture?  I  do  not 
believe  so.  The  above  estimate  of  the  total  production  of  organic 
matter  over  all  the  solid  surface  of  the  earth,  that  is  of  32  billion 
tons  a  year,  has  for  its  basis  the  old  calculation  of  Liebig  of 
2.5  tons  per  hectare.  This  may  be  considered  even  to-day  the 
average  production  for  all  the  earth.  According  to  A.  Mayer, 
through  instenified  culture  the  production  may  be  increased 
to  10  tons  per  hectare  and  in  tropical  climates  it  may  reach  15 
tons.  On  a  square  kilometer  it  would  be  1500  tons,  corresponding 
to  840  tons  of  coal,  while  the  solar  energy  received  in  a  year  by 
a  square  kilometer  would  be  equivalent  to  about  300,000  tons 
of  coal,  the  part  of  the  total  energy  stored  up  by  the  plants 
being  about  A  great  deal  remains  to  be  done,  but  if 

we  consider  that  since  Liebig,  largely  by  adopting  the  methods 
proposed  by  him,  the  production  has  been  at  least  quadrupled, 
we  may  hope  to  do  much  more  in  the  future,  especially  if  we  are 
spurred  on  by  necessity  or  even  by  convenience. 

By  increasing  the  concentration  of  carbon  dioxide  up  to  an 
optimum  value  (1  to  10%  according  to  Kreusler)  and  by  using 
catalyzers,  it  seems  quite  possible  that  the  production  of  organic 
matter  may  be  largely  increased,  making  use,  of  course,  of 
suitable  mineral  fertilizers  and  selecting  localities  adapted  to 
the  purpose  owing  to  the  climate  or  the  condition  of  the  soil. 
The  harvest,  dried  by  the  sun,  ought  to  be  converted,  in  the 
most  economical  way,  entirely  into  gaseous  fuel,  taking  care 
during  this  operation  to  fix  the  ammonia  (by  the  Mond  process 
for  instance)  which  should  be  returned  to  the  soil  as  nitrogenous 
fertilizer  together  with  all  the  mineral  substances  contained  in 
the  ashes.  We  should  thus  get  a  complete  cycle  for  the  inorganic 
fertilizing  substances,  the  only  waste  being  that  common  to  all 
industrial  processes.  The  gas  so  obtained  should  be  burnt 
entirely  on  the  spot  in  gas  engines  and  the  mechanical  energy 
thus  generated  should  be  transmitted  elsewhere  or  utilized  in 
any  way  that  seems  advisable.  We  need  not  go  into  details. 
The  carbon  dioxide,  resulting  from  the  combustion,  should  not 
be  wasted  but  should  be  returned  to  the  fields.  Thus  the  solar 
energy,  obtained  by  rational  methods  of  cultivation,  might 
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furnish  low-priced  mechanical  energy,  perhaps  better  than 
through  the  systems  based  on  mirrors,  because  the  plants  would 
be  the  accumulators  of  the  energy  received  by  the  earth. 

But  the  problem  of  the  utilization  of  plants  in  competition 
with  coal  has  another  and  more  interesting  side.  First  of  all 
we  must  remember  the  industries  which  have  their  basis  in 
agriculture :  the  cotton  and  other  textile  industries,  the  starch 
industry,  the  production  of  alcohol  and  of  all  fats,  the  distillation 
of  wood,  the  extraction  of  sugar,  the  production  of  tanning  sub- 
stances and  other  minor  industries.  All  these  industries  are 
susceptible  of  improvement  not  only  by  the  introduction  of 
more  advantageous  technical  devices  in  the  treatment  of  the 
raw  materials  but  also  by  a  largely  increased  production  of  the 
raw  materials.  Let  us  think  for  an  example  of  the  progress 
made  in  the  production  of  beet  sugar. 

The  plants  are  unsurpassed  masters  of — or  marvellous  work- 
shops for — photochemical  synthesis  of  the  fundamental  sub- 
stances, building  up  from  carbon  dioxide  with  the  help  of  solar 
energy.  They  also  produce  the  so-called  secondary  substances 
with  the  greatest  ease.  These  latter  are  usually  found  in  the 
plants  in  small  quantity  and  are  of  value  for  special  reasons. 
The  alkaloids,'  glucosides,  essences,  camphor,  rubber,  coloring 
substances  and  others  are  of  even  greater  interest  to  the  public 
than  the  fundamental  substances  on  account  of  their  high  com- 
mercial value.  In  this  field  a  battle  is  raging  between  chemical 
industry  and  nature,  a  battle  which  does  honor  to  human  genius. 
Up  to  now  the  products  prepared  from  coal  tar  have  almost 
always  been  triumphant.  I  do  not  need  to  remind  you  of  the 
various  victories;  but  it  is  possible  that  these  may  prove  to  have 
been  Pyrrhic  victories.  A  great  authority  on  organic  industries 
considered  recently  what  would  happen  in  case,  for  any  reason, 
there  were  a  rapid  increase  in  the  price  of  coal  tar  and  con- 
sequently of  the  substances  contained  in  it.  He  pointed  out  the 
inevitable  effect  of  this  on  the  coal  tar  industries.  We  all  remem- 
ber with  admiration  the  story  of  the  great  difficulties  that  had 
to  be  met  in  the  choice  of  the  raw  material  for  the  production 
of  indigo.  It  was  necessary  finally  to  use  naphthalene  because 
toluene  could  not  be  obtained  in  sufficient  quantity.    But  it 
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is  not  merely  through  a  rise  in  the  price  of  the  raw  materials 
that  an  industry  may  suffer;  it  may  be  brought  to  a  standstill 
by  a  diminished  interest  and  activity  in  a  certain  field  of  scien- 
tific study.  It  has  been  thoroughly  established  that  modern 
industry  is  affiliated  very  intimately  with  pure  science;  the 
progress  of  one  determines  necessarily  that  of  the  other.  Now 
the  chemistry  of  benzene  and  its  derivatives  does  not  constitute 
the  favorite  field  of  research  as  it  did  during  the  second  half  of 
the  last  century.  The  centre  of  interest  is  now  to  be  found  in 
the  matters  and  problems  connected  with  biology.  Modern 
interest  is  concentrated  on  the  study  of  the  organic  chemistry  of 
organisms.  This  new  direction  in  the  field  of  pure  science  is 
bound  to  have  its  effect  on  the  technical  world  and  to  mark  out 
new  paths  for  the  industries  to  follow  in  the  future. 

It  is  a  fact  that  lately  several  organic  industries  have  been 
successfully  developed,  outside  of  the  field  of  benzene  and  coal 
tar.  There  are  flourishing  industries  in  essences  and  perfumes 
and  in  some  alkaloids,  like  coca.  In  these  industries  products, 
which  plants  produce  in  relatively  large  amounts,  are  converted 
into  products  of  higher  commercial  value.  For  instance  every- 
body knows  that  essence  of  violet  is  now  made  from  citral  con- 
tained in  lemon  oil.  This  is  a  line  along  which  wTe  ought  to  follow 
because  we  are  certain  of  making  progress.  It  is  to  be  hoped 
that  in  the  future  we  may  obtain  rubber  commercially  in  some 
such  way. 

The  question  has  still  another  side,  which  I  believe  deserves 
your  attention;  it  concerns  certain  experiments  recently  made 
by  myself  together  with  Professor  Ravenna  at  Bologna.  It  is  not 
because  we  have  arrived  at  any  practical  results  that  I  refer  to 
these  experiments;  but  because  they  show  definitely  that  we  can 
modify  to  a  certain  extent  the  chemical  processes  that  take 
place  during  the  life  of  the  plants.  In  a  series  of  experiments 
made  in  an  effort  to  determine  the  physiological  function  of  the 
glucosides,  we  have  succeeded  in  obtaining  them  from  plants 
that  usually  do  not  produce  them.  We  have  been  able,  through 
suitable  inoculations,  to  force  maize  to  synthesize  salicine. 
More  recently,  while  studying  the  function  of  the  alkaloids  in  the 
plants,  we  have  succeeded  in  modifying  the  production  of  nico- 
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tine  in  the  tobacco  plant,  so  as  to  obtain  a  large  increase  or  a 
decrease  in  the  quantity  of  this  alkaloid.  This  is  only  a  begin- 
ning, but  does  it  not  seem  to  you  that,  with  well-adapted  systems 
of  cultivation  and  timely  intervention,  we  may  succeed  in  caus- 
ing plants  to  produce,  in  quantities  much  larger  than  the  normal 
ones,  the  substances  which  are  useful  to  our  modern  life  and 
which  we  now  obtain  with  great  difficulty  and  low  yield  from 
coal  tar?  There  is  no  danger  at  all  of  using  for  industrial  pur- 
poses land  which  should  be  devoted  to  raising  foodstuffs.  An 
approximate  calculation  shows  that  on  the  earth  there  is  plenty 
of  land  for  both  purposes,  especially  when  the  various  cultivations 
are  properly  intensified  and  rationally  adapted  to  the  conditions 
of  the  soil  and  the  climate.  This  development  is  the  real  prob- 
lem of  the  future. 

II 

Technical  organic  industry  may  yet  expect  great  help  from 
photochemistry  understood  in  the  sense  above  expressed  and  the 
competition  between  this  and  the  chemistry  of  coal  tar  will  be 
a  great  incentive  for  new  progress.  It  is  also  true  that  human 
genius  will  always  tend  to  proceed  along  lines  selected  by  itself, 
and  there  is  no  question  but  that  the  great  development  in  the 
coal  tar  industry  has  been  due  in  part  to  this  splendid  spirit  of 
independence.  It  may  be  asked  whether  there  are  not  other 
methods  of  production  which  may  rival  the  photochemical  pro- 
cesses of  the  plants.  The  answer  will  be  given  by  the  future 
development  of  photochemistry  as  applied  to  the  industries  and 
on  this  I  have  a  few  ideas  to  express.  The  photochemical 
processes  have  not  had  so  far  any  extensive  practical  application 
outside  of  the  field  of  photography.  From  its  very  beginning 
photography  has  aroused  a  great  deal  of  interest;  it  was  taken 
up  technically  and,  as  usually  happens  in  similar  cases,  it  had 
a  rapid  and  brilliant  success.  But  notwithstanding  the  many 
applications  photography  represents  only  a  small  part  of  photo- 
chemistry. So  far,  photochemistry  has  only  been  developed 
to  a  very  slight  extent,  perhaps  because  chemists  have  been 
attracted  by  problems  which  seemed  more  urgent.  So  it  happens 
that  while  thermochemistry  and  electrochemistry  have  already 
reached  a  high  degree  of  development,  photochemistry  is  still 
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in  its  infancy.  Now,  however,  we  notice  a  certain  awakening 
due  to  a  series  of  studies  concerning  general  problems  and  special 
processes,  especially  in  the  organic  field,  in  which  my  friend  Dr. 
Paul  Silber  and  myself  have  taken  an  active  part.  Two  recent 
publications,  one  by  Plotnikow  and  the  other  by  Benrath  bear 
witness  to  this.  But  much  remains  to  be  done  both  in  theoreti- 
cal and  general  photochemistry  as  well  as  in  the  special  branches. 

The  photochemical  reactions  follow  the  fundamental  laws  of 
affinity,  but  have  a  special  character.  They  are  especially 
notable  for  the  small  temperature  coefficient  and  are,  however, 
comparable — a  fact  which  is  nob  without  technical  importance — 
to  the  reactions  which  take  place  at  very  high  temperatures. 
According  to  a  brilliant  idea  of  Plotnikow,  luminous  radiations 
produce  a  different  ionization  from  that  due  to  electrolytic 
dissociation;  the  separation  of  an  ion  requires  a  quantity  of 
light  which  is  determined  by  the  theory  of  Planck  and  Einstein. 
The  question  is  therefore  related  to  the  most  recent  and  pro- 
found speculations  of  mathematical  physics. 

For  our  purposes  the  fundamental  problem  from  the  technical 
point  of  view  is  how  to  fix  the  solar  energy  through  suitable 
photochemical  reactions:.  To  do  this  it  would  be  sufficient  to 
be  able  to  imitate  the  assimilating  processes  of  plants.  As  is 
well  known,  plants  transform  the  carbon  dioxide  of  the  atmos- 
phere into  starch,  setting  free  oxygen.  They  reverse  the  ordi- 
nary process  of  combustion.  It  has  always  seemed  probable 
that  formaldehyde  was  the  first  product  of  the  assimilation; 
and  Curtius  has  at  last  demonstrated  its  presence  in  the  leaves 
of  the  beech  trees.  The  artificial  reproduction  of  a  similar 
process  by  means  of  ultraviolet  rays  has  already  been  obtained 
by  D.  Berthelot.  With  convenient  modifications  could  not 
this  now  actually  be  done  on  the  tropical  highlands?  Yet  the 
true  solution  consists  in  utilizing  the  radiations  that  pass  through 
the  entire  atmosphere  and  reach  the  surface  of  the  earth  in 
large  amounts.  That  a  way  of  accomplishing  this  exists  is 
proved  by  the  plants  themselves.  By  using  suitable  catalyzers, 
it  should  be  possible  to  transform  the  mixture  of  water  and 
carbon  dioxide  into  oxygen  and  methane,  or  to  cause  other 
endo-energetic  processes.    The  desert  regions  of  the  tropics, 
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where  the  conditions  of  the  soil  and  of  the  climate  make  it  im- 
possible to  grow  any  ordinary  crops  would  be  made  to  utilize 
the  solar  energy  which  they  receive  in  so  large  a  measure  all 
the  year,  that  the  energy  derived  from  them  would  be  equal 
to  that  of  billions  of  tons  of  coal. 

Besides  this  process,  which  would  give  new  value  to  the 
waste  products  of  combustion,  several  others  are  known,  which 
are  caused  by  ultraviolet  radiations  and  which  might  eventu- 
ally take  place  under  the  influence  of  ordinary  radiations,  pro- 
vided suitable  sensitizers  were  discovered.  The  synthesis  of 
ozone,  of  sulphur  trioxide,  of  ammonia,  of  the  oxides  of  nitrogen, 
as  well  as  many  other  syntheses,  might  become  the  object  of 
industrial  photochemical  processes. 

It  is  conceivable  that  we  might  make  photoelectrical  bat- 
teries or  batteries  based  on  photochemical  processes,  as,  for 
instance,  in  the  experiments  of  C.  Winther. 

Passing  to  the  field  of  organic  chemistry,  the  reactions  caused 
by  light  are  so  many  that  it  should  not  be  difficult  to  find  some 
which  are  of  practical  value.  The  action  of  light  is  especially 
favorable  to  processes  of  reciprocal  oxidation  and  reduction 
which  give  rise  to  or  are  associated  with  phenomena  of  con- 
densation. Since  the  common  condensation  is  that  of  the 
aldolic  type  there  is  much  hope  for  the  future,  the  aldolic  con- 
densation being  the  fundamental  reaction  of  organic  synthesis. 
Some  experiments  recently  made  by  my  friend  Silber  and  by 
myself  may  serve  here  as  an  illustration.  The  simplest  case  is 
that  of  the  action  of  light  on  a  mixture  of  acetone  and  methyl 
alcohol  in  which 

CH3  CH3 

I  I 

CO +CH3OH  =  COH  -  CH2OH 
I  I 

CH3  CH3 

isobutylene  glycol  is  produced.  But  this  condensation  which 
may  be  considered  as  a  simultaneous  process  of  oxidation  and 
reduction,  is  accompanied  by  the  reduction  of  the  ketone  to 
isopropyl  alcohol  and  by  the  oxidation  of  the  methyl  alcohol  to 
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formaldehyde,  which  latter,  however,  does  not  remain  as  a 
product  which  can  be  isolated  because  it  reacts  with  the  re- 
maining methyl  alcohol  and  is  transformed  into  ethylene  glycol: 

CH3  CH3 
I  I  CH2OH 

CO+2CH3OH— >  CHOH  +  I 
I  I  CH2OH. 

CH3  CH3 

Applying  the  same  photochemical  reaction  to  the  mixture  of 
acetone  and  ethyl  alcohol  we  have  analogous  products:  trime- 
thylethylene  glycol;  and  along  with  this  isopropyl  alcohol  and 
dimethylethylene  glycol: 

CH3  CH3 

I 

CHOH 
I 

C.OH-CH.OH  and  CHOH. 
I  I  I 

CH3  CH3  CH3 

With  acetone  and  isopropyl  alcohol,  as  could  be  expected, 
there  is  formed  only  pinacone: 

CH3    CH3         CH3  CH3 

II  II 
CO  +  CHOH  =  C.OH  -  C.OH. 

II  II 
CH3    CH3         CH3  CH3 

In  the  aromatic  series  benzophenone  and  benzyl  alcohol  give 
triphenylethylene  glycol,  together  with  other  products: 
CeHs  CeHs 

I  I 

CO  +  CH2OH  =  COH  —  CHOH 

II  II 
C6H5  C6H5         C6H5  C6H6 

This  was  the  first  case  in  which  this  condensation  has  been  ob- 
served; others  were  afterwards  studied  by  Paternd,  who  replaced 
12 
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the  benzyl  alcohol  by  several  other  aromatic  substances.  The 
observations  of  Klinger  showed  that  the  aldehydes  also  under- 
went condensations  and  this  has  since  been  confirmed  by 
Benrath. 

To  get  an  idea  of  the  variety  of  photochemical  reactions  we 
may  confine  ourselves  to  a  systematic  study  of  the  ketones  and 
alcohols.  In  ordinary  organic  chemistry  the  reactions  often  take 
place  in  some  definite  way;  but  the  photochemical  reactions 
often  furnish  surprises  and  proceed  along  quite  different  lines. 
From  the  very  first  experiments  we  knew  that  benzophenone 
did  not  form  addition  products  with  ethyl  alcohol,  but  was  con- 
verted into  pinacone  at  the  expense  of  the  alcohol,  which  was 
oxidized  to  aldehyde.  Proceeding  with  the  study  of  aliphatic 
ketones,  similar  to  acetone,  we  have  this  year  discovered  a 
remarkable  fact.  Methylethylketone  condenses  with  itself  and 
forms  the  paradiketone,  reducing  itself  at  the  same  time  to 
secondary  butyl  alcohol : 


CH3 

CH3 

CH3 

CH; 

1 

3CH2 

1 

CH2 

CH- 

CH 

1  = 

1  + 

1 

1 

CO 

CHOH 

CO 

CO 

1 

1 

CH3 

CH3 

1 

CH3 

CH< 

Of  course  the  synthesis  of  diketones  by  light  could  not  be  an 
isolated  reaction;  we  had  previously  noticed  the  formation  of 
diacetyl:  acetonylacetone  is  found,  as  we  now  know,  among  the 
products  of  acetone  in  solution  in  ethyl  alcohol  and  it  is  also  pos- 
sible that  the  metadiketones,  such  as  acetylacetone  for  instance, 
may  be  prepared  photochemically.  These  reactions  have  a  spe- 
cial importance  on  account  of  the  special  character  of  the  dike- 
tones  and  their  tendency  to  change  in  all  sorts  of  wa.ys.  From 
them  derivatives  of  benzene  can  be  obtained  as  well  as  of  pyr- 
razol  and  isoxazol,  of  quinoline,  of  furfurol,  of  thiophene  and  of 
pyrrol.  In  regard  to  this  last  change  I  wish  to  remind  you  that 
tetramethylpyrrol  corresponds  to  the  paradiketone  previously 
referred  to.  If  I  dare  to  be  reckless,  as  you  may  see  I  am  at  this 
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moment,  contrary  to  my  custom,  but  perhaps  urged  thereto  un- 
consciously by  the  American  genius  which  heeds  no  obstacles, 
I  may  refer  to  the  relations  between  the  polysubstituted  pyrrols 
with  alcohol  radicals  and  chlorophyll,  and  I  may  see  in  these 
reactions  the  possibility  of  the  synthesis  of  this  fundamental 
substance  by  means  of  an  artificial  photochemical  process.  Its 
formation  in  plants,  like  its  function,  is  due  to  a  photochemical 
process ;  we  do  not  know,  however,  whether  and  in  what  measure 
light  enters  into  all  the  synthetic  plant  reactions,  from  which 
originate  the  various  substances  which  we  find  in  plants. 
The  research  should  proceed  together  in  the  two  fields;  phyto- 
chemistry  and  photochemistry  will  be  of  great  help  one  to 
another.  Industrially  this  co-operation  might  have  a  great 
future:  the  raw  materials  obtained  from  the  plants  might  be 
refined  through  artificial  photochemical  processes. 

Lately  we  have  been  interested  intensely  by  the  changes  that 
some  substances  of  the  group  of  the  terpenes  and  of  the  cam- 
phors undergo  when  exposed  to  light,  especially  through  hy- 
drolytic  processes.  So  far,  indeed,  our  experiments  have  taught 
us  that  light  can  spoil  rather  than  improve  essences.  The 
cycloketones,  for  instance,  are  hydrolized  and  give  the  corre- 
sponding fatty  acids;  the  cycloesanone  gives  capronic  acid  and 
menthone  gives  decylic  acid. 

CO 

/  \ 
CH2  CH2 

I  I  -fH20=CH3.CH2.CH2.CH2.CH2.COOH 

CH2  CH2 

\  / 
CH2 

In  photochemistry,  however,  one  reaction  does  not  exclude  the 
other;  the  reactions  may  be  reversed  as  some  recent  experiments 
with  ultraviolet  rays  demonstrate;  for  the  ultraviolet  rays 
sometimes  reverse  reactions  caused  by  less  refrangible  radiations. 
It  is  important  to  find  suitable  sensitizers  and  catalyzers.  We 
can  see  what  the  future  has  in  store  for  us  from  such  reactions 
as  the  photolysis  of  the  ketones,  which  often  accompanies  the 
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hydrolysis,  and  by  means  of  which  we  prepare  isocitronellal,  for 
instance  from  menthone, 

CH3  CH3 

\/ 

CH 
I 

CH 

/\ 
/  \ 

CH2         CO  CH3x 

I  I    ->  ^>CH-CH=CH-CH2-CH-CH2-CHO 

CH2         CH2  CH3 

CH3 
CH 

CH3 

or  the  transformation  of  camphor  into  an  unsaturated  cycloke- 
tone,  etc.  The  analogous  breaking  down  of  pinacoline  into 
butylene  and  acetic  aldehyde 

CH3  CH2 

I  II 

CH3— C— CO.CH3-^CH3  C  +CHO.CH3 

I  I 
CH3  CH3 

is  remarkable  because  it  demonstrates  what  violent  decomposi- 
tions light  may  cause.  It  may  be  an  enemy,  but  just  on  account 
of  that  it  is  necessary  to  be  familiar  with  the  weapons  of  the 
adversaries  in  order  to  be  able  to  conquer  them  and  to  avail  our- 
selves of  their  strength. 

I  do  not  believe,  however,  that  the  industries  should  wait 
any  longer  before  taking  advantage  of  the  chemical  effects  pro- 
duced by  light.  The  polymerizations,  the  isomeric  changes, 
the  reductions  and  oxidations  with  organic  and  inorganic  sub- 
stances, and  the  autoxidations  which  light  causes  so  easily  should 
already  find  profitable  applications  in  some  industries  if  re- 
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searches  were  carried  out  carefully  with  this  in  mind.  The 
action  of  light  on  nitric  and  nitrosilicic  compounds,  as  we  know  it 
from  experience,  is  one  that  ought  to  be  utilized  profitably.  Our 
own  transformation  of  orthonitrobenzoic  aldehyde  into  nitroso- 
benzoic  acid  has  recently  has  been  studied  by  various  chemists, 
and  has  been  made  use  of  by  PfeifTer,  who  prepared  a  nitro- 
phenylisatogen  from  chlorodinitrostilbene.  This  reminds  us  of 
the  not  less  known  transformation  of  benzylidene  orthonitroaceto- 
phenone  into  indigo  by  Engler  and  Dorant  and  makes  us  foresee 
a  new  field  in  the  photochemical  production  of  artificial  colors 
and  dye-stuffs.  The  scope  of  studies  on  this  subject  ought  not 
to  be  limited  to  preserving  colors  from  fading,  bleaching  and  all 
changes  produced  by  light.  The  photochemistry  of  colors  and 
dye-stuffs  ought  to  furnish  new  methods  of  preparation  and  of 
dyeing.  Very  encouraging  experiments  have  already  been  made 
with  diazoic  compounds  and  mention  should  be  made  of  the 
recent  observation  of  Baudisch  that  a-nitrosonaphthylhydroxy- 
lamine  is  changed  on  the  fibre  to  azoxynaphthalene  when  exposed 
to  light.  The  autoxidation  of  leuco  compounds  by  light  is  an 
old  practice  of  which  the  ancients  availed  themselves  for  prepar- 
ing purple;  now  the  process  is  explained,  thanks  to  the  familiar 
researches  of  Friedlander,  but  it  is  clear  that  a  great  deal  remains 
to  be  learned  in  this  field. 

Phototropic  substances,  which  often  assume  very  intense 
colors  in  the  light,  and  afterwards  return  in  the  darkness  to  their 
primitive  color,  might  be  used  very  effectively.  Such  substances 
might  well  attract  the  attention  of  fashion  rather  than  fluorescent 
materials  which  give  the  impression  of  changing  colors.  The 
dress  of  a  lady,  so  prepared,  would  change  its  color  according 
to  the  intensity  of  light.  Passing  from  darkness  to  light  the 
colors  would  brighten  up,  thus  conforming  automatically  to  the 
environment:  the  last  word  of  fashion  for  the  future. 


Solar  energy  is  not  evenly  distributed  over  the  surface  of  the 
earth;  there  are  privileged  regions,  and  others  that  are  less 
favored  by  the  climate.  The  former  ones  would  be  the  pros- 
perous ones  if  we  should  become  able  to  utilize  the  energy  of  the 
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sun  in  the  way  which  I  have  described.  The  tropical  countries 
would  thus  be  conquered  by  civilization  which  would  in  this 
manner  return  to  its  birth-place.  Even  now  the  strongest 
nations  rival  each  other  in  the  conquest  of  the  lands  of  the  sun, 
as  though  unconsciously  foreseeing  the  future. 

Where  vegetation  is  rich,  photochemistry  may  be  left  to  the 
plants  and  by  rational  cultivation,  as  I  have  already  explained, 
solar  radiation  may  be  used  for  industrial  purposes.  In  the 
desert  regions,  unadapted  to  any  kind  of  cultivation,  photo- 
chemistry will  artificially  put  their  solar  energy  to  practical  uses. 

On  the  arid  lands  there  will  spring  up  industrial  colonies  with- 
out smoke  and  without  smokestacks;  forests  of  glass  tubes  will 
extend  over  the  plains  and  glass  buildings  will  rise  everywhere; 
inside  of  these  will  take  place  the  photochemical  processes  that 
hitherto  have  been  the  guarded  secret  of  the  plants,  but  that 
will  have  been  mastered  by  human  industry  which  will  know 
how  to  make  them  bear  even  more  abundant  fruit  than  nature, 
for  nature  is  not  in  a  hurry  and  mankind  is.  And  if  in  a  distant 
future  the  supply  of  coal  becomes  completely  exhausted,  civili- 
zation will  not  be  checked  by  that,  for  life  and  civilization  will 
continue  as  long  as  the  sun  shines!  If  our  black  and  nervous 
civilization,  based  on  coal,  shall  be  followed  by  a  quieter  civili- 
zation based  on  the  utilization  of  solar  energy,  that  will  not  be 
harmful  to  progress  and  to  human  happiness. 

The  photochemistry  of  the  future  should  not  however  be  post- 
poned to  such  distant  times;  I  believe  that  industry  will  do  well 
in  using  from  this  very  day  all  the  energies  that  nature  puts  at 
its  disposal.  So  far,  human  civilization  has  made  use  almost 
exclusively  of  fossil  solar  energy.  Would  it  not  be  advantageous 
to  make  better  use  of  radiant  energy? 

In  moving  a  vote  of  thanks  to  Commanditore  Ciamician  for 
his  lecture  Professor  W.  D.  Bancroft  said: — 

From  the  general  lectures  which  we  have  been  privileged  to 
hear  at  this  Congress,  we  have  learned  much  of  the  marvels  of 
modern  synthetic  chemistry.  We  know  that  in  many  respects 
the  laboratory  of  the  chemist  is  more  efficient  than  the  laboratory 
of  nature.    The  chemist  can  make  indigo  of  better  quality  than 
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the  plant,  and  at  a  cheaper  price.  We  know  that  the  chemist 
can  now  make  synthetic  rubber  of  a  better  quality  than  that 
produced  by  the  tree;  and  we  hope  that  before  long  he  will  be 
able  to  make  it  at  a  cheaper  price.  But,  while  the  chemist  can 
compete  with  the  laboratory  of  nature  in  many  respects,  there 
are  others  in  which  he  cannot.  The  plant  produces  its  voluble 
products  with  a  calm  equanimity  and  tranquillity  which  as  yet 
the  chemist  cannot  rival.  The  reason  for  that  is  that  the  plant 
is  a  photo-chemist,  or  an  expert  in  photo-chemistry,  while  man 
as  yet  has  only  dabbled  in  the  subject. 

When  I  was  young  I  was  told  to  "  Go  to  the  ant  thou  sluggard,' ' 
but  as  I  read  it,  the  lesson  of  today  is  "Go  to  the  plant,  thou 
chemist. " 

I  have  heard  from  the  speaker  of  today  of  the  marvels  that 
will  take  place  when  man  has  learned  the  secrets  of  the  plants. 
What  has  been  outlined  to  you  is  a  beautiful  dream  today,  but 
it  is  a  dream  that  will  come  true  in  the  future;  and  it  seems  to 
be  specially  significant  that  this  inspiring  and  prophetic  lecture 
should  have  been  delivered  by  an  Italian.  We  learned  from 
Galileo  that  the  earth  moved.  We  learned  from  Allesandro 
Volta  of  the  chemical  transformations  that  can  be  produced  by 
electrical  energy — electricity,  and  we  have  learned  today  from 
Giacomo  Ciamician  of  the  marvels  that  will  take  place  when 
man  can  convert  solar  energy  direct  into  chemical  energy. 

Professor,  it  gives  me  great  pleasure  to  move  you  a  vote  of 
thanks. 

Dr.  Leo  H.  Baekeland  in  seconding  Professor  Bancroft's 
motion  said: 

Our  distinguished  Italian  fellow-chemist  has  given  us  a  glimpse 
of  the  vision  of  the  future.  I  was  thinking  all  the  time  that  how, 
after  all,  we  chemists,  with  all  our  pretensions,  make  rather  a 
clumsy  job  of  our  work.  Lately  we  have  had  the  pretension  of 
trying  to  imitate  nature.  In  order  to  do  that  we  boil,  we  distill, 
we  heat,  we  use  strong  electric  currents.  Nature  does  nothing 
of  the  kind.  We  are  using  means  which  are  only  murdering 
substances.  We  are  trying  to  imitate  those  simple  things  which 
happen  in  the  plant,  and  we  are  trying  to  imitate  them  in  about 
the  same  way  as  you  would  imitate  the  beautiful  melodious  music 


168     Eighth  International  Congress  of  Applied  Chemistry  [vol. 


of  Italian  composers  by  exploding  a  cartridge  of  dynamite  in  the 
interior  of  the  organ.  And  those  words  of  a  fellow-chemist  show 
us  the  way  to  accomplish  those  difficulties  in  chemistry  which 
have  not  been  carried  out  until  now.  The  photo-chemist  of 
today  is  still  making  pictures.  His  grasp  on  the  situation  does 
not  go  beyond  mere  trifles.  The  day  will  come  when  photo- 
chemistry will  be  just  as  important,  and  more  important  than 
electro-chemistry ;  and  therefore  I  take  great  pleasure  in  seconding 
the  motion  made  by  Professor  Bancroft  in  tendering  our  distin- 
guished Italian  fellow-chemist  a  vote  of  thanks  that  he  has  been 
kind  enough  to  give  us  an  inspiration  from  the  Land  of  the  Sun. 
The  motion  was  carried  unanimously  amid  great  applause. 


THE  JOINT  SESSIONAL  ADDRESSES 


These  were  two  in  number  and  were  held  before  Joint  Sessions 
of  the  Sections  on  Inorganic  Chemistry,  Agricultural  Chemistry, 
Electro-chemistry  and  Physical  Chemistry. 

The  first  was  by  Samuel  Eyde  of  Christiania  and  delivered  by 
him  in  the  Auditorium  of  the  American  Museum  of  Natural 
History  in  New  York  City  on  Saturday,  September  7,  1912;  the 
second  was  by  H.  A.  Bernthsen  of  Ludwigshafen  and  delivered 
by  him  in  the  Horace  Mann  Auditorium  in  New  York  City  on 
Wednesday,  September  11,  1912. 

The  text  of  these  Joint  Sessional  Addresses  follows: 

Oxidation  of  Atmospheric  Nitrogen  and  Development 
of  Resulting  Industries  in  Norway. 

samuel  eyde 

We  all  know  that  the  atmosphere  surrounding  us  is  composed 
of  nitrogen  and  oxygen;  to  create  by  the  union  of  these  two  ele- 
ments new  chemical  combinations  that  can  be  utilized  in  the 
world's  household  is  the  task  of  the  new  industry. 

I  regret  that  the  time  and  the  present  occasion  do  not  permit 
me  to  pass  in  review  all  the  experiments  made  by  pre-eminent 
men  on  the  solution  of  this  problem;  I  must  confine  myself  to 
what  has  been  done  in  Norway. 

More  than  one  hundred  years  ago  (1784),  I  may  mention, 
Priestley  and  Cavendish  observed  that  the  oxidation  of  atmos- 
pheric nitrogen  took  place  slowly  under  the  action  of  such  electric 
discharges  as  were  then  available,  and  men  like  Sir  William 
Crookes  and  Lord  Rayleigh  and  Sir  William  Ramsay  have,  with 
others  in  recent  years,  given  valuable  contributions  to  the  sub- 
ject. With  respect  to  later  experiments,  before  those  of  Birke- 
land  and  Eyde,  which  are  of  a  more  practical  nature,  the  work 
which  Lovejoy  and  Bradley  have  done  should  be  mentioned  as 
very  important.  Time  will  not  permit  entering  into  the  details 
of  the  various  systems.    In  briefly  describing  the  difference  be- 
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tween  previous  methods  and  that  of  Birkeland-Eyde,  it  must 
suffice  to  say  that  the  later  have  applied  large  quantites  of  electric 
energy  in  the  electric  arc,  and  have  discovered  the  best  method 
of  doing  this,  while  it  was  previously  believed  that  it  was  small 
quantities  of  energy  that  gave  relatively  the  best  results. 

It  is  on  that  assumption  that  the  apparatus  employed  by  them 
was  constructed. 

In  order  to  explain  the  Birkeland-Eyde  method,  it  is  necessary 
first  to  describe  the  electric  flames  consisting  of  arcs  of  light, 
which  are  used  in  the  electric  furnaces. 

The  formation  of  the  flame  occurs  by  an  arc  of  the  electric 
flame  being  formed  between  the  points  of  the  electrodes,  which 
are  close  to  each  other.  By  this  means  a  movable  and  flexible 
current  is  established  in  a  highly  magnetic  field.  The  electric 
arc  that  has  been  formed' moves  on  account  of  this  magnetic 
field  with  great  velocity  perpendicularly  to  the  lines  of  force, 
and  the  electric  arc's  foot  draws  back  from  the  points  of  the 
electrodes.  When  the  length  of  the  electric  arc  increases  the 
electric  resistance  becomes  greater  and  the  tension  increases, 
until  it  becomes  so  great  that  the  new  electric  arc  starts  from 
the  points  of  the  electrodes. 

To  regulate  the  current,  an  inductive  resistance  is  used  in 
series  with  the  flame.  With  alternating  current  all  the  arcs  are 
formed  alternating  in  opposite  directions  and  appear  to  the  eye 
to  be  circular  discs.  This  flame  provides  a  powerful  technical 
means  for  the  oxidation  of  the  nitrogen  of  the  air.  The  flame  in 
our  furnaces  burns  with  a  steadiness  that  is  really  astonishing. 

The  electrodes  are  thick  copper  tubing,  through  which  water 
passes  for  cooling  purposes.  The  chamber  in  which  the  flame 
burns  is  circular,  of  only  a  few  centimeters  in  width,  and  about 
three  metres  in  diameter. 

The  interior  of  the  furnaces  is  lined  with  fire  clay  brick,  through 
the  walls  of  which  the  air.  is  admitted  to  the  flame.  The  nitrous 
gases  formed  in  the  flame  escape  through  a  channel  made  along 
the  casing  of  the  furnace,  which,  like  the  flame  chamber,  is  fur- 
nished with  fireproof  bricks. 

In  order  to  supply  the  furnace  with  the  amount  of  power  de- 
sired, each  one  is  furnished  with  an  induction  coil,  by  means  of 
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which  the  power  is  regulated  as  required.  The  induction  coil 
serves,  moreover,  to  keep  the  flame  in  the  furnace  steady  and 
even  while  working. 

With  this  furnace  we  have  obtained  such  a  steady  working 
that  it  burns  for  weeks  without  any  regulation  worth  mentioning. 
It  may  further  be  stated  that  the  maintenance  of  the  furnace  and 
its  repair  are  simple,  as  the  most  exposed  portions,  the  electrodes, 
need  be  changed  every  third  or  fourth  week,  and  then  only  a 
small  part  of  them.  The  fireproof  masonry  is  changed  every 
fourth  to  sixth  month. 

The  temperature  in  our  flames  exceeds  3,000°  C.  The  tem- 
perature of  the  escaping  gases  may  vary  between  800°  and  1,000°. 
The  furnaces  are  made  of  cast  steel  and  iron,  the  middle  of  the 
furnace  being  in  the  form  of  a  circular  flame  chamber.  The 
electrodes  are  led  radially  into  this  flame  chamber.  By  aid  of 
centrifugal  fans  the  air  is  brought  into  each  furnace  through  tubes 
from  the  basement. 

From  furnaces  which  consumed  an  energy  of  some  few  horse- 
power, we  have  attained  to  types  which  can,  as  mentioned,  take 
an  energy  of  more  than  5,000  h.  p. 

We  have  in  course  of  the  development  of  our  method  had  four 
experimental  stations. 

Some  years  after  the  perfection  of  our  furnace,  Dr.  Schoen- 
herr,  with  the  electrical  engineer  Hessberger,  of  the  Badische 
Company,  perfected  an  electric  furnace  for  the  oxidation  of 
atmospheric  nitrogen  which  is  constructed  on  quite  different 
principles. 

In  place  of  the  great  disc  of  electric  flame  he  developed  along 
slender  arc  in  the  axis  of  a  narrow  iron  tube  through  which  a 
current  of  air  is  forced. 

The  type  now  used  consists  of  a  somewhat  slender  vertical 
column  of  iron  plates  7  metres  in  height.  The  inner  tube  is  the 
reaction  chamber,  the  others  form  channels  for  the  entrance  of 
the  air  current  and  its  exit  after  coming  in  contact  with  the 
flame.  In  this  way  the  heat  of  the  outgoing  gas  is  transferred  to 
the  ingoing  current. 

At  the  lower  end  is  the  main  electrode  which  is  movable  in  a 
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vertical  direction,  as  it  must  be  raised  from  time  to  time  when  the 
end  is  worn  away  by  the  arc. 

The  reaction  tube  serves  as  the  second  electrode.  By  means 
of  a  lever  the  space  between  the  electrode  and  tube  can  be  bridged 
over  and  the  arc  formed. 

The  air  current-  forced  by  a  powerful  aspirator  enters  in  the 
lower  part  of  the  furnace  and  passes  the  channels.  The  entry 
into  the  reaction  chamber  is  through  a  number  of  small  tangentia 
openings  arranged  in  several  horizontal  rows  in  the  sides.  The 
current  passes  in  this  way  around  the  chamber  and  the  arc  is 
driven  up  in  the  midst  of  the  rapidly  moving  current  of  air. 

As  a  rapid  cooling  is  of  importance  in  securing  a  good  yield 
the  upper  third  of  the  tube  has  a  water  jacket  through  which  the 
gases  pass,  and  in  this  way  the  reverse  reaction  is  prevented  to  a 
notable  degree. 

The  reaction  is  identical  with  that  obtained  in  the  Birkeland- 
Eyde  furnace,  and  the  yield,  as  far  as  the  results  now  obtained  is 
practically  the  same. 

I  will  describe  the  process  and  give  you  some  details  of  the 
various  parts  of  the  factory. 

The  air  for  the  furnaces  is  procured  by  swiftly  revolving  ven- 
tilators, and  is  conducted  through  large  iron  pipe  lines  to  the 
furnaces. 

At  Notodden  we  have  only  furnaces  of  the  Birkeland  Eyde 
system,  from  1,000  to  3,000  kw.  capacity. 

At  Bjukan  there  are,  however,  furnaces  of  the  Birkeland  :Eyde 
system  of  3,000  kw.  as  well  as  furnaces  of  the  Schonherr  system, 
all  of  1,000  kw. 

When  the  air  in  the  flame  chamber  has  been  acted  upon  by  the 
electric  flame  the  nitrous  gases  formed  pass  out  through  pipes, 
which  convey  the  gas  to  the  steam  boilers,  in  which  the  tempera- 
ture, which  was  1,000°  C,  is  reduced. 

The  steam  produced  in  the  boilers  is  utilized  in  the  further 
treatment  of  the  products.  In  the  boiler  house  there  are  also 
air  compressors,  which  supply  compressed  air  for  pumping  acid 
and  lye  in  the  various  chemical  departments. 

The  gases  pass  on  from  the  steam  boilers  through  an  iron  pipe 
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into  the  cooling  house,  and  complete  the  cooling  begun  in  the 
steam  boilers. 

Each  cooler  consists  of  a  great  number  of  aluminum  tubes, 
over  which  cold  water  runs,  while  the  hot  gases  pass  through 
them.  The  temperature  of  the  gas  is  considerably  reduced. 
From  the  cooling  chambers  the  gases  pass  to  the  oxidation  tanks. 

These  oxidation  tanks  are  vertical  iron  cylinders,  lined  with 
acid  proof  stone.  The  object  is  to  give  the  cooled  gases  a  suffi- 
cient period  of  repose,  in  which  time  the  oxidation  of  the  nitrogen 
oxide  may  occur.  The  necessary  amount  of  oxygen  is  present  in 
ample  quantity  in  the  air  which  accompanies  the  gases  from 
the  furnaces.  From  the  oxidation  tanks  the  gases  by  blast 
engines  are  led  into  the  absorption  towers. 

The  towers  are  filled  with  broken  quartz,  which  is  neither 
affected  by  nitrous  gases  nor  by  nitric  acid.  To  assist  the  pas- 
sage of  the  gases  on  their  way  from  the  furnaces  there  are  cen- 
trifugal aluminum  fans  on  each  row  of  towers. 

The  gases  enter  at  the  base  of  the  first  tower,  go  up  through 
the  quartz  packing  and  thence  by  a  large  earthenware  pipe  enter 
the  top  of  another  tower,  through  which  they  pass  downwards 
through  the  quartz  to  the  bottom  of  the  third  tower,  and  so  on, 
until  the  air,  relieved  of  all  nitrous  gases,  leaves  the  blast  tower. 
Water  trickles  through  the  granite  towers,  and  this  is  gradually 
converted  into  a  weak  nitric  acid,  while  the  liquid  used  in  the 
iron  towers  is  a  solution  of  soda.  The  absorbing  liquid  enters 
the  top  of  the  tower  and  is  distributed  in  jets  by  a  series  of  earth- 
enware pipes,  so  that  the  permeating  gases  enter  into  immediate 
contact  with  the  absorbing  liquid.  Nitric  acid  is  thus  formed  in 
the  granite  towers  and  in  the  iron  towers  a  solution  of  nitrite  of 
soda. 

The  liquid  emerges  in  a  constant  even  stream  from  the  bottom 
of  the  towers,  running  into  a  granite  cistern.  It  then  flows  in  to 
the  montejus  which  serve  to  pump  up  the  acid,  which  has  to  pass 
repeatedly  through  the  tower  before  it  has  become  strong  enough 
for  the  purpose  for  which  it  is  intended.  The  montejus  are 
worked  by  compressed  air  and  send  the  acid  up  into  large  stone- 
ware tanks.  From  these  jars  the  acid  again  runs  through  the 
towers.    The  montejus  work  automatically. 
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The  iron  towers  are  percolated,  as  already  mentioned,  by  a 
solution  of  soda,  otherwise  the  whole  process  is  practically  similar 
to  that  in  the  granite  towers.  The  solution  of  soda,  owing  to  its 
far  greater  power  of  absorption,  effects  the  separation  of  the  last 
remaining  traces  of  nitrogenous  gases  from  the  accompanying 
air.  Of  the  entire  quantity  of  nitrous  gases  passed  through  the 
absorption  system,  about  97%  is  absorbed.  The  finished  nitric 
acid  coming  from  the  towers,  which  has  a  strength  of  about  30% 
by  volume,  is  collected  in  granite  cisterns,  from  which  it  is  drawn 
to  what  is  called  the  "  dissolution  works."  These  consist  of 
granite  vats  filled  with  limestone,  over  which  the  acid  is  poured. 
This  drives  off,  with  violent  effervescence,  the  carbonic  acid  of 
the  limestone.  The  nitric  acid  takes  its  place  and  forms  a  watery 
solution  of  nitrate  of  lime  or  calcium  nitrate.  The  rest  of  the 
acid  is  neutralized  in  small  towers  filled  with  milk  of  lime  and 
is  now  pumped  into  vacuum  evaporating  apparatus.  A  great 
saving  in  heat  is  effected  by  boiling  in  vacuum. 

The  steam  required  for  the  evaporation  is  obtained  from  the 
steam  boilers,  heated,  as  before  mentioned,  by  the  furnace  gases. 
The  concentration  of  the  nitrate  solution  in  the  evaporizing  plant 
is  continued  until  the  specific  weight  of  the  liquid  at  an  even  tem- 
perature shows  a  content  of  13%  nitrogen.  This  solution  is 
then  sufficiently  evaporated,  and  can  be  pumped  up  into  the 
solidification  chambers,  where  it  is  conducted  upon  a  revolving 
cylinder,  cooled  on  the  inside.  It  then  stiffens  so  rapidly  that 
it  will  easily  spring  off  into  small  leaf-like  pieces,  which* can  be 
granulated  without  difficulty  in  (the  crushing  ' mill.  There  the 
mass  is  reduced  to  a  granular  state. 

The  coarse  powder  produced  is  raised  by  an  elevator  to  a  vat, 
from  the  bottom  of  which  it  is  dumped  into  casks  holding  100 
kilos  net  weight. 

The  gas  lead  into  the  iron  tower  forms  with  the  solution  of 
caustic  soda  a  solution  of  nearly  pure  sodium  nitrite.  This  is 
concentrated  by  evaporation  in  the  same  sort  of  apparatus  as 
above  and  allowed  to  crystallize.  The  crystals  are  dried  in  a 
centrifuge  and  put  up  in  casks. 

The  barrels  are  made  at  our  own  cooper's  shop  and  are  lined 
with  paper  to  guard  against  damp. 
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In  addition  to  these  two  products,  nitrate  of  lime  and  nitrite 
of  soda,  we  have  during  the  last  years  at  our  Notodden  works 
taken  up  the  manufacture  of  concentrated  nitric  acid  and  nitrate 
of  ammonia,  which  products  have  already  established  themselves 
and  are  shipped  in  comparatively  large  quantities  to  the  United 
States  and  other  countries. 

We  are,  however,  not  confined  to  the  products  mentioned. 
There  are  possibilities  for  the  development  of  a  series  of  new 
industries,  as  the  nitric  acid — our  first  product — is  the  basis  of 
the  manufacture  of  a  great  many  products  used  in  the  industries 
and  in  agriculture. 

We  have  worked  out  a  process  which  may  be  of  great  value 
to  the  United  States,  namely  a  method  for  transforming  raw 
phosphates  into  phosphate  fertilizers.  We  have  had  an  experi- 
mental factory  running  and  the  results  have  been  most  gratifying. 

The  process  is,  in  brief  outline:  Raw  phosphates  which  for 
the  greater  part  consist  of  phosphoric  acid  combined  with  lime 
in  the  form  of  threecalcic  phosphate,  are  treated  with  nitric 
acid.  A  solution  containing  monocalcic  phosphate  and  nitrate 
of  lime  is  the  result.  Out  of  this  solution,  in  form  of  diphosphate, 
the  phosphate  is  precipitated  by  adding  lime  to  the  solution. 
The  diphosphate  contains  about  30%  available  phosphoric  acid 
and,  according  to  the  treatment,  more  or  less  nitrogen  in  the 
form  of  nitrate  of  lime. 

We  are  thus  in  the  position  to  manufacture  a  product  which 
contains  phosphoric  acid  and  nitrogen  in  the  same  proportion 
as  used  in  the  mixed  fertilizers  in  the  United  States.  The  nitro- 
gen industry  is  showing  here  new  possibilities  for  the  utilization 
of  phosphate  deposits  and  has  in  this  country  the  brightest 
prospects  for  an  excellent  future. 

Visitors  to  our  factories  are  often  under  the  impression  that 
the  works  are  not  running  at  all.  There  is  but  little  noise  and 
workmen  are  hardly  visible.  It  is  remarkable  indeed  how  few 
people  are  required  to  run  the  establishments.  As  a  matter  of 
fact  comparatively  large  working  forces  are  only  needed  in  the 
packing  and  wrapping  departments. 

For  the  development  of  the  atmospheric  nitrogen  industry 
the  question  of  water  power  is  a  vital  one.    Hence  the  Norwe- 


176     Eighth  International  Congress  of  Applied  Chemistry  [vol. 


gians  have  given  this  question  as  much  attention  as  the  chemical 
part  of  the  manufacture.  Our  industry  cannot  exist  unless  it 
can  procure  cheap  water  power.  But  there  is  hardly  a  country 
in  the  entire  world  that  can  boast  of  more  favorable  conditions 
in  this  respect  than  Norway,  and  the  enormous  rise  of  our  indus- 
try must  be  attributed  to  a  very  large  extent  to  Norway's  mag- 
nificent opportunities  in  the  amount  of  water  power  available 
for  manufacturing  purposes.  It  must  be  borne  in  mind  that 
Norway  has  not  only  her  magnificent  and  high  waterfalls  but 
that  she  has  large  mountain  lakes,  permitting  the  construction 
of  enormous  natural  reservoirs  for  conveying  the  water  to  the 
power  stations.  In  our  districts  we  enjoy  most  favorable  con- 
ditions in  this  respect.  The  works  now  built  are  all  situated  in 
the  southeastern  part  of  Norway,  in  the  Telemark  river  district. 

The  most  important  works,  the  Notodden  nitrate  factories, 
are  admirably  situated  on  the  lake  of  Hiterdal,  about  50  feet 
above  the  level.  A  short  channel  with  a  series  of  locks  permits 
communication  with  the  town  of  Skien,  an  important  seaport  at 
the  head  of  the  fjord.  Under  present  conditions  vessels  of  200 
tons  burden  can  ascend  to  Notodden.  It  is  planned  to  enlarge 
the  locks  so  as  to  allow  the  passage  of  seagoing  vessels  of  2,000 
tons.  The  ability  to  ship  directly  to  all  parts  of  the  world  by 
water,  with  one  transhipment,  is  an  important  factor  in  the 
future  of  the  Notodden  nitrate  industry. 

The  Notodden  factories,  which  now  use  about  60,000  h.  p., 
secure  their  power  from  two  neighboring  waterfalls,  Lienfos  and 
Svaelgfos. 

At  Lienfos,  about  two  miles  from  Notodden,  a  dam  with  a  fall 
of  about  55  feet  was  completed  in  1911.  The  volume  of  water  is 
75  cubic  metres  per  second.  The  power  station  is  equipped  with 
four  units,  of  5,000  h.  p.  each. 

The  Svaelgfos  power  house  is  situated  above  and  about  one 
mile  from  Lienfos.  The  volume  of  water  is  the  same  as  at  Lien- 
fos. The  dam  has,  however,  a  fall  of  about  165  feet.  A  tunnel 
takes  the  water  to  the  reservoir,  from  which  four  flumes  cut  into 
the  solid  rock  conduct  the  water  to  the  station,  where  there  are 
four  sets  of  turbine  generators  of  10,000  h.  p.  each. 
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Svaelgpos  Power  Station,  developing  40,000  H.P.    This  Station  also 
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The  generators  are  capable  of  producing  13,000  h.  p.  and  rank 
among  the  largest  units  in  the  world. 

The  power  of  these  two  waterfalls  is  transmitted  to  Notodden 
by  six  separate  transmission  lines.  Each  line  consists  of  six 
cables,  12  millimeters  in  diameter.  The  three  phase  alternating 
current  of  50  periods  is  transmitted  with  a  voltage  of  10,000. 

A  second  power  station  at  Svaelgfos  is  now  under  construction. 
As  the  normal  volume  of  water  by  an  additional  regulation  of 
distant  lakes  in  the  same  watershed  will  soon  increase  to  90,000,- 
000  cbm.,  in  the  new  power  station,  two  units  of  each  10,000 
h.  p.  will  be  built. 

About  16  miles  further  up  the  river  the  first  regulating  dam 
at  the  Lake  of  Tinn  was  constructed  at  the  same  time  as  the  water 
station  of  Svaelgfos  and  the  factories  at  Notodden.  The  immense 
basin  created  by  this  dam  makes  it  possible  to  store  up  fully 
300,000,000  cubic  meters  of  water. 

For  transportation  purposes  to  and  from  the  Bjukan  factories 
it  has  been  necessary  to  build  two  railways,  one  of  19  miles,  from 
Notodden  up  to  the  lower  end  of  the  Lake  of  Tinn,  and  one  of  ten 
miles,  from  the  lake  up  to  the  factories  at  Saaheim.  Ferryboats 
and  large  barges  provide  transportation  on  the  lake  between  the 
terminals  of  the  railways. 

The  railroad  from  the  lake  up  the  narrow  valley  to  Saaheim 
passes  just  beneath  the  large  mountain  Gausta;  a  few  miles 
further  up  Saaheim  and  the  factories  are  situated. 

The  transmission  line  is  built  on  heavy  iron  masts.  About 
two  and  one-half  miles  from  the  factory  up  in  the  valley  lies  the 
power  station,  a  large  building  of  granite,  about  120  metres  long. 
The  Rjukan  waterfall  lies  one  mile  further  up  in  the  valley.  It  is 
not  only  this  waterfall  itself,  but  the  total  fall  in  the  river  of  a 
distance  of  about  six  miles  which  is  to  be  harnessed  up. 

It  is  planned  to  have  two  power  stations.  The  first,  now  in 
operation,  lies  at  Vemork,  on  a  ledge  of  the  cliff,  1,000  feet  below 
the  terminal  reservoir  of  the  tunnel.  The  water  is  conducted 
from  the  reservoir  down  the  mountain  side  to  the  turbines  in 
ten  huge  flumes,  side  by  side.  These  flumes  are  five  feet  in 
diameter.  The  upper  sections  are  of  riveted  steel  plates;  the 
lower,  where  the  pressure  reaches  30  atmospheres,  are  made  of 
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welded  plate,  one  inch  in  thickness.  They  rest  upon  a  founda- 
tion built  upon  the  solid  granite  of  the  mountain. 

The  water  descends  971  feet  to  the  Vemork  turbines.  Im- 
mediately upon  leaving  the  power  station  the  water  enters  another 
tunnel,  excavated  in  the  side  of  the  cliff,  and  is  conveyed  to  a 
point  slightly  more  than  three  miles  down  the  valley  where  a 
similar  series  of  flumes  for  the  second  power  house  is  now  under 
construction.    The  total  fall  here  is  909  feet. 

When  in  full  operation  the  two  power  stations  will  furnish  the 
factories  with  250,000  h.  p.  perhaps  270,000  h.  p. 

In  the  Vemork  power  house  are  ten  units  each  of  14,000  h.  p. 
Pelton  wheels  are  used  in  the  turbines  on  account  of  the  great 
pressure  of  the  water.    They  have  a  maximum  capacity  of  17,500 

h.  p. 

A  three-phase  alternating"  Current  of  50  periods  is  transmitted 
from  this  power  house  to  the  nitrate  works  through  60  wires, 
partly  of  copper,  but  chiefly  of  aluminum.  The  working  voltage 
is  10,000. 

The  reservoir  on  the  top  of  the  flumes  is  blasted  out  of  solid 
rock  from  the  intake,  where  a  dam  is  built  across  the  river. 

For  the  regulation  of  the  water  supply  a  dam  has  been  built 
at  Lake  Mosvand  by  means  of  which  the  level  of  the  lake  is 
raised  over  46  feet.  As  the  surface  of  the  lake  is  not  less  than 
23  square  miles,  nearly  900,000,000  cubic  metres  can  be  retained. 
The  minimum  flow  in  the  river  is  in  this  way  increased  from  5  to 
47  cubic  metres  per  second,  or  the  water  power  at  Rjukan  only 
from  30,000  to  250,000  h.  p. 

To  give  you  an  idea  of  the  development  of  our  industry  I 
review  the  factories  we  have  had  at  the  different  times: 


Factories 

Employ- 

Work- 

Dates 

Utilized 

No.  H  P. 

ees 

men 

July,  1903 

Frognerkilens  Febrik 

25 

2 

2 

Oct.,  1903 

Ankerlokken 

150 

4 

10 

Sept.,  1904 

Vasmoen  and  Arendal 

1,000 

6 

20 

May,  1905 

Notodden 

2,500 

4 

35 

May,  1907 

Notodden  and  Svaelgfos 

42,500 

12 

403 

Nov.,  1911 

Notodden,  Svaelgfos,  Lienfos 

and  Rjukan  I 

200,000 

143 

1,340 
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A  few  years  ago,  at  Saaheim  as  well  as  at  Notodden,  the 
population  of  the  villages  was  limited  to  a  small  number  of 
farmer  earning  with  difficulty  a  bare  living  and  without  modern 
facilities. 

We  therefore  were  obliged  to  build  up  new  towns  in  these 
deep,  narrow  valleys.  But  no  money  is  spared  to  give  our  engi- 
neers and  workmen  comfortable  lodgings.  Careful  provisions 
are  made  for  street  drainage,  lighting,  hospitals  and  other  essen- 
tials for  life  in  a  town. 

Before  our  industry  was  developed  in  Telemarken  there  were 
500  people  living  in  Notodden,  against  5,000  in  1912,  while  Saa- 
heim had  only  50  inhabitants,  whereas  it  now  has  between  5,000 
and  6,000  citizens. 

We  have  done  our  best  to  profit  by  experience  and  the  methods 
of  the  Badische  Company  and  the  Farbenwerke-Elberfeld  in 
taking  care  of  our  working  forces,  both  as  regards  homes  and 
otherwise.  Of  course,  in  Norway  as  well  as  everywhere  in  the 
world  the  question  of  labor  is  not  easy  to  solve.  Consequently 
we  have  tried  almost  from  the  very  start  to  secure  for  ourselves 
a  class  of  laborers  that  is  reliable  and  permanent,  so  we  provided 
for  them,  in  the  first  place,  homes,  which  are  comfortable  and 
suitable  to  their  taste.  They  can  rent  the  little  houses  at  most 
reasonable  rates  and,  if  they  so  desire,  they  may  after  a  while 
purchase  their  house. 

In  other  respects  we  have  also  omitted  nothing  in  reference  to 
making  the  laborer  feel  glad  that  they  have  joined  us  in  our  efforts 
to  raise  the  new  industry  of  Norway  to  the  highest  possible 
standard. 

From  results  of  the  use  of  our  nitrate  of  lime,  we  find  that  it  is 
the  same  as  Chilian  nitrate  of  soda  and  for  certain  soils  it  is  even 
better.  I  have  the  pleasure  of  informing  you  that  we  are  now 
sending  many  thousands  of  tons  of  Norwegian  nitrate  of  lime  to 
California  and  Hawaii  for  use  in  fruit  orchards  and  sugar  plan- 
tations; and  the  demand  is  twice  as  large  as  that  of  last  year. 

That  our  nitric  acid  and  nitrate  of  ammonia  are  enjoying  a 
good  reputation  is  shown  by  the  following  extract  from  an  Eng- 
lish periodical,  The  Sphere.  It  was  a  peculiar  coincidence  that 
on  my  trip  over  here  I  happened  to  see  this  paper  and  the  article 
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in  question.  The  article  says  in  part:  "Nitric  acid  is  the  main 
constituent  of  guncotton,  dynamite  and  smokeless  powders. 
One  of  the  chemicals  made  at  Notodden  greatly  reduces  the  heat 
of  discharge,  thereby  prolonging  the  life  of  a  big  gun."  And 
further:  "Nitrate  of  ammonia  obtained  at  Notodden  by  the 
marvellous  electric  process  described  here  is  the  principal  con- 
stituent of  many  of  the  explosives  for  mines  and  is,  therefore,  of 
high  importance  to  the  navy."  I  could  not  wish  anything  better 
to  be  said  in  favor  of  our  products;  you  would  believe  I  had  put 
it  into  the  newspaper  myself  (Laughter). 

If  you  ask  me  what  above  all  has  contributed  to  such  a  rapid 
development  of  our  industry,  then  I  wish  to  mention  the  confi- 
dence the  financial  people  gave  me  and  the  excellent  collaboration 
between  my  engineers  and  myself.  We  are  all  working  to  create 
something  great  and  useful  for  our  country,  and  we  all  had  in 
view  the  great  importance  this  new  industry  would  have  from  an 
international  point  of  view. 

There  is,  however,  one  thing  which  I  wish  to  tell  you  and  which 
more  than  anything  else  has  contributed  to  the  great  success  at- 
tained in  the  development  of  this  industry,  and  that  is  that  I 
mainly  have  employed  young  men  for  this  work.  (Applause.) 
This  assertion  may  appear  strange,  but  I  assure  you  that  it  is 
the  "lack"  of  experience  which  has  created  this  industry.  If  I 
had  paid  attention  to  all  the  doubt  and  hesitation  brought  for- 
ward by  the  so-called  authorities,  during  the  development  of 
our  enterprise,  the  Norwegian  people  today  would  never  have 
their  nitrate  industry.  (Great  applause.)  Thanks  to  the  young 
people,  to  their  undaunted  courage,  energy  and  love  of  energy 
the  work  has  been  done,  and  it  is  in  grateful  remembrance  of  all 
our  struggles,  in  joy  and  sorrow,  that  I  look  backward  to  the 
work  that  has  been  accomplished  and  the  excellent  results  we 
have  obtained.  The  Norwegian  nitrate  industry  is  not  alone  a 
technical  but  also  a  financial  success. 

For  this  success  it  is  greatly  indebted  to  the  financial  support 
given  by  the  Swedish  bankers  Messrs.  Wallenberg  and  the  prom- 
inent French  banks,  the  Banque  de  Paris  et  des  Pays-Bas,  Messrs, 
Rothschild  and  the  Societe  Generale.  Without  the  farsightedness 
and  the  liberality  of  these  banking  firms  it  would  have  been 
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impossible  for  the  young  Norwegian  industry  to  develop  in  such 
a  short  time  to  such  a  large  extent. 

And  my  own  country,  little  Norway,  which  is  the  youngest 
daughter  in  the  family  of  electrical  industries,  needs  no  more 
to  be  proud  alone  of  the  discovery  of  the  South  Pole,  but  is  glad 
that  it  is  possible  for  her  to  share  in  the  solution  of  the  most  im- 
portant questions  relating  to  the  world's  household.  (Prolonged 
applause.) 
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Synthetic  Ammonia 

h.  a.  bernthsen 

Mr.  Chairman,  Ladies  and  Gentlemen: 

You  all  know  that  of  the  chemical  elements  that  occur  in  large 
quantity  on  our  planet  nitrogen  is  one  which  is  characterized 
by  its  complete  indifference  to  chemical  attack.  Berzelius  al- 
ready says  of  it,  that  "it  is  difficult  to  recognise  because  it  does 
not  differ  from  other  gases  by  any  conspicuous  property,  but  can 
only  be  recognised  by  means  of  properties  which  it  does  not  pos- 
sess." We  see  therefore  both  in  science  and  in  the  arts  that 
nitrogen  is  frequently  used  when  it  is  desired  to  protect  bodies 
from  chemical  attack  by  oxygen  or  when  the  commencement  of 
an  oxidation  is  to  be  prevented.  The  vacuum  of  the  thermom- 
eters in  instruments  which  are  intended  for  high  temperatures 
is,  as  you  are  aware,  filled  with  nitrogen.  The  storage  of  readily 
combustible  liquids,  such  as  coal  tar  benzene  and  light  petroleum 
naphtha,  is  effected  by  covering  these  bodies  with  nitrogen; 
their  transport  by  applying  compressed  nitrogen.  It  is  to  the 
indifference  of  this  element  to  chemical  attack  that  the  curious 
state  of  affairs  must  be  attributed,  that  although  we  are  depend- 
ent for  all  the  conditions  of  life  on  compounds  of  this  body  and 
although  we  live  in  an  infinite  ocean  of  nitrogen,  yet  up  to  a 
short  time  ago  we  were  not  in  a  position  to  obtain  nitrogen  com- 
pounds from  ^  it.  We  were  forced  to  cover  our  requirements  of 
saltpeter  for  gunpowder,  of  nitric  acid  for  gun-cotton  and  for 
nitration  and  many  other  applications,  of  ammonia  for  refrig- 
erators, f or t  instance,  and  so  on,  not  by  drawing  upon  the  nitro- 
gen of  the  air,  but  by  utilizing  ready  formed  nitrogen  compounds, 
which  ultimately  result  from  the  processes  of  plant  life  of  earlier 
times.  On  the  one  hand  Chili  saltpeter  and  on  the  other  hand 
the  ammonia  liquor  obtained  in  small  proportion  as  a  by-product 
in  the  manufacture  of  gas  or  coke  from  coal  served  to  supply  the 
wants  mentioned.  We  were  also  and  in  particular  dependent  on 
these  two  sources  of  nitrogen  for  the  requirements  of  agriculture, 
which  are  far  greater  than  all  the  others  taken  together. 
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But  now,  whilst  the  requirements  of  nitrogenous  manures  are 
constantly  increasing  in  order  to  guarantee  to  the  inhabitants  of 
the  world  sufficient  harvests,  we  have  in  all  probability  to  reckon 
with  a  comparatively  rapid  diminution  of  the  supply  of  nat- 
ural Chili  saltpeter.  On  the  other  hand,  we  cannot  expect  the 
balance  to  be  maintained  by  a  rapid  increase  in  the  production 
of  ammonium  sulfate,  for  this  is  dependent  on  the  manufacture 
of  gas  and  of  coke,  which  increases  but  slowly.  To  this  some 
working  up  of  peat  may  be  added,  but  a  production  of  ammonia 
in  this  way  as  the  main  object  of  manufacture  is  impossible. 
The  problem  of  the  conquest  of  elementary  nitrogen,  of  forcing 
this  obstinate  scamp  into  the  service  of  our  civilizatioon  has  con- 
sequently attained  immediate  importance  for  some  time.  Al- 
ready three  years  ago  at  the  Seventh  International  Congress  of 
Applied  Chemistry  in  London,  I  therefore  had  the  honor  of  report- 
ing on  the  utilization  of  atmospheric  nitrogen  and  a  new  way  for 
the  production  of  nitrates  from  the  air. 

It  might  appear  that  the  American  continent,  which  is  so 
richly  blessed  with  the  treasures  of  nature,  can  perhaps  await 
with  greater  patience  the  development  of  events  than  could 
most  European  countries.  For  whilst  the  soil  of  the  latter  has 
been  worked  to  the  uttermost  through  centuries  of  agriculture, 
the  unexampled  development  of  this  country  has  been  caused, 
to  a  great  extent,  by  the  fact  that  agriculture  had  virgin  soil  at 
its  disposal  wherever  it  developed.  There  may  still  be  places, 
such  as  the  English  poet  Browning  sings  of: 

"Nature  frames 
Some  happy  lands,  that  have  luxurious  names, 
For  loose  fertility;  a  foot-fall  there 
Suffices  to  upturn  to  the  warm  air 
Half-germinating  spices;  mere  decay 
Produces  richer  life;  and  day  by  day 
New  pollen  on  the  lily  petal  grows, 
And  still  more  labyrinthine  buds  the  rose." 

In  general  however  a  change  is  occurring.  The  soil  of  the  East- 
ern States,  if  it  is  for  the  future  to  yield  full  harvests,  already 
requires  the  addition  of  manures,  above  all  of  the  nitrogenous 
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manures,  for  lack  of  the  latter  is  most  quickly  noticed  by  the 
plants.  A  similar  treatment  would  further  be  of  great  advantage 
in  many  parts  of  the  Southern  cotton  States.  Finally,  in  the 
course  of  years,  the  same  requirements  will  be  noticed  in  the 
West  more  and  more,  as  the  development  of  hitherto  unculti- 
vated land  even  there  hardly  comes  any  more  into  consideration. 
Nature  will  only  continue  to  shower  her  favors  on  man  if  he 
adapts  himself  with  reason  to  her  immutable  laws,  as  expressed 
by  the  poet : 

"Nur  der  verdient  sich  Freiheit  wie  das  Leben, 
Der  taglich  sie  erobern  muss." 

I  therefore  count  upon  your  interest  if  I  deal  today  in  some  detail 
with  the  nitrogen  question,  and  announce  to  you  some  of  the 
progress  that  has  been  made  since  the  last  Congress. 

The  three  methods  employed  for  the  fixation  of  nitrogen  are, 
first,  the  direct  oxidation  of  nitrogen  of  the  air  forming  nitric 
acid,  nitrates,  etc.,  secondly,  the  synthesis  of  ammonia  from 
nitrogen  and  hydrogen,  and  thirdly,  the  fixation  of  nitrogen  to 
metals  or  metalloids  and,  if  desired,  subsequently,  decomposing 
the  resulting  products,  nitrids,  etc.,  producing  ammonia.  Three 
years  ago  it  was  the  first  of  these  ways  that  I  principally  dealt 
with.  I  was  in  a  position  to  announce  that  in  the  processes  of 
Birkeland  of  Christiania,  on  the  one  hand,  and  of  Schonherr  and 
the  Badische  Anilin- .  &  Soda-Fabrik,  on  the  other  hand,  two 
important  ways  had  been  opened  up  for  oxidizing  the  atmospheric 
nitrogen  with  the  aid  of  electricity  obtained  from  water-power. 
Two  companies  had  been  formed  by  a  Norwegian-French  group, 
the  Norsk  Hydro  Elektrisk  Kvaelstofaktieselskab,  and  a  Ger- 
man group  Badische  Anilin-  &  Soda-Fabrik  together  with  the 
Farbenfabriken  of  Elberfeld  and  the  Actiengesellschaft  fur  Ani- 
linfabrikation  of  Berlin.  These  undertakings  and  some  other 
associated  enterprises  have  in  the  meantime  been  developed  with 
great  energy  and  the  factory  at  Saaheim,  which  converts  about 
120,000  h.  p.  of  the  Rjuakanfall  into  oxids  of  nitrogen,  is  now 
in  full  swing.    The  management  of  these  works  has  passed  into 
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the  hands  of  the  Norwegian-French  group  by  an  arrangement 
with  the  German  group. 

The  processes  for  the  combination  of  nitrogen  with  metals, 
etc.,  producing  metallic  nitrids,  cyanamids,  and  the  like,  and 
from  these  ammonia,  have  also  progressed. 

On  the  one  hand  the  nitrolim  obtained  for  instance  by  the 
union  of  nitrogen  with  calcium  carbid,  which  is  produced  in 
several  factories,  is  in  part  utilized  directly  as  manure,  in  part  a 
beginning  has  been  made  with  the  manufacture  of  ammonia  from 
it  by  treatment  with  steam.  On  the  other  hand  the  nitrids,  and 
especially  those  of  aluminium  and  silicon,  have  been  more  closely 
studied.  The  process  of  Serpek  for  the  production  of  aluminium 
nitrid  has  been  developed  by  the  Societe  Generale  des  Nitrures 
on  a  manufacturing  scale  in  order  to  obtain  on  the  one  hand, 
pure  alumina  for  the  production  of  aluminium,  and  on  the  other, 
ammonia.  Then  again  the  Badische  Anilin-  &  Soda-Fabrik  in 
following  up  its  work  on  barium  cyanid  from  nitrogen,  barytes 
and  carbon  took  up  the  study  of  the  production  of  titanium- 
nitrogen  compounds  and  that  of  silicon  nitrid  from  silica,  nitro- 
gen and  carbon,  and  then  in  connection  with  this  the  production 
of  mixed  nitrids  of  silicon  and  aluminium,  and  of  aluminium 
nitrid  itself.  In  this  field  of  work  also  an  arrangement  has  been 
made  between  the  firms  working  it,  the  Badische  Anilin-  &  Soda- 
Fabrik  having  assigned  their  patents  to  the  Societe*  Generale, 
retaining  for  themselves  certain  rights  of  preparing  the  nitrids 
in  question  according  to  the  patents  of  both  companies.  It  is 
to  be  expected  that  this  branch  of  industry  will  also  develop 
satisfactorily. 

I  refrain  from  discussing  any  of  these  methods  of  fixing  nitrogen 
and  refer  to  the  communications  made  by  the  inventors  them- 
selves and  in  particular  to  the  lecture  delivered  by  Dr.  Eyde,  the 
general  director  of  the  Norwegian  companies  referred  to,  a  few 
days  ago  at  this  Congress. 

I  propose  however  today  to  deal,  from  my  own  direct  experi- 
ence, with  the  development  of  the  problem  for  the  synthetical 
manufacture  of  ammonia  from  its  elements.  A  few  years  ago  the 
solution  of  this  problem  appeared  to  be  absolutely  impossible. 
It  has  recently  been  the  object  of  very  painstaking  investigations 
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by  Professor  Haber  and  the  chemists  of  the  Badische  Anilin-  & 
Soda-Fabrik,  and  numerous  patents  have  been  taken  out  with 
reference  to  the  manufacture.  Apart  from  what  is  already  pub- 
lished in  this  way,  however,  we  have  refrained  from  any  other 
announcements  until  we  were  in  a  position  to  report  something 
final  with  reference  to  the  solution  of  the  technical  question. 

This  moment  has  now  arrived  and  I  am  in  the  agreeable  posi- 
of  being  able  to  inform  you  that  the  said  problem  has  now  been 
solved  fully  on  a  manufacturing  scale,  and  that  the  walls  of  our 
first  factory  for  synthetic  ammonia  are  already  rising  above  the 
ground  at  Oppau,  near  Ludwigshafen-on-Rhine. 

Permit  me  therefore  to  explain  to  you  the  fundamental  points 
upon  which  this  latest  achievement  of  chemical  industry  is  based. 

The  affinity  of  nitrogen  for  hydrogen,  as  is  well-known,  is  so 
small  that  the  two  do  not  appreciably  unite  with  one  another 
either  at  ordinary  or  at  a  raised  temperature.  It  has  long  been 
known  that  by  electric  sparks  or  by  a  silent  discharge  very  minute 
quantities  of  ammonia  can  be  formed  from  nitrogen  and  hydrogen. 
Also  by  conducting  a  mixture  of  hydrogen  with  nitrogen  prepared 
in  a  particular  way  over  spongy  platinum,  Johnson  (1881), 
thought  that  he  had  obtained  ammonia,  in  a  quantity  amounting 
to  0.0059  gram  of  NH3  per  hour.  The  nitrogen  had  been  obtained 
from  ammonium  nitrite  and  passed  through  ferrous  sulfate  solu- 
tion in  order  to  remove  nitric  oxids.  But  nitrogen  prepared  in 
other  ways  did  not  yield  the  ammonia,  so  that  Johnson  assumed 
that  there  were  two  modifications  of  nitrogen.  Wright  (1881) 
proved  that  ferrous  sulfate  did  not  absorb  all  the  nitrogen  oxids 
and  that  the  ammonia  was  produced  by  the  action  of  hydrogen 
on  nitrogen  oxid  in  the  presence  of  platinum.  When  using  pure 
nitrogen  he  also  obtained  no  ammonia.  Baker  (1883)  also  came 
to  the  conclusion  that  Johnson's  statements  as  to  the  production 
of  ammonia  from  its  elements  were  mistaken.  In  no  case  could 
Baker  notice  any  signs  of  the  formation  of  ammonia,  and  he 
decided  that  hydrogen  does  not  combine  with  nitrogen  under  the 
influence  of  heated  platinum  sponge. 

Ramsay  and  Young  on  the  other  hand  (1884)  determined  the 
decomposition  of  ammonia  by  heat  at  various  temperatures. 
In  this  research,  amongst  other  experiments,  a  mixture  of  dry 
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nitrogen  and  hydrogen  was  passed  through  a  red-hot  glass  tube 
rilled  with  iron  filings,  or  through  an  iron  tube.  The  presence 
of  ammonia  could  again  not  be  proved.  When  using  moist 
gases  they  noticed  the  presence  of  traces  of  ammonia,  the  forma- 
tion of  which  they  explained  by  the  decomposition  of  water  and 
the  production  of  nascent  hydrogen. 

Again  Perman,  twenty  years  later,  occupied  himself  with  the 
question  of  the  formation  of  ammonia  from  its  elements.  Upon 
slowly  passing  a  mixture  of  nitrogen  and  hydrogen  (1  vol.  3) 
through  a  glass  tube  heated  to  red  heat,  he  obtained  no  ammonia, 
and  the  same  result  Was  attained  when  the  tube  was  filled  with 
porcelain.  But  when  the  mixture,  in  a  moist  condition  was 
passed  over  red-hot  iron  or  several  other  metals,  or  over  asbestos 
pumice,  pipe-clay,  etc.,1  traces  of  ammonia  were  formed,  ac- 
cording to  Perman's  statement. 

The  investigations  entered  upon  a  new  phase  when  Haber, 
armed  with  the  weapons  of  modern  physical-chemical  methods, 
attacked  the  problem  of  the  estimation  of  the  ammonia  equili- 
brium in  1904  in  conjunction  with  van  Oordt.2  These  investi- 
gators showed  that  at  a  temperature  of  about  1,000°  C.  decom- 
position of  ammonia  into  its  elements  was  almost,  but  not  quite, 
quantitative  (of  1,000  molecules  of  ammonia  999.76  were  decom- 
posed at  a  temperature  of  1,020'  C),  and  that  consequently 
from  these  elements  and  under  the  same  conditions  very  small 
quantities  of  ammonia  were  formed.  Th  authors  used  as  con- 
tact material  iron  prepared  from  iron  oxalate  by  heating  to  red 
heat  in  a  current  of  hydrogen,  and  the  iron  was  spread  out  upon 
purified  asbestos.  Further  for  some  experiments  nickel  was 
precipitated  from  nickel  nitrate  upon  pure  silica.  From  a  mix- 
ture of  nitrogen  and  hydrogen  corresponding  to  100  parts  of 
ammonia  they  obtained  at  the  temperature  mentioned  about 
0.02  parts  of  ammonia,  and  even  this  figure  was  subsequently,  by 
more  accurate  examination  (see  below)  shown  to  be  still  too  high. 

» The  action  of  these  latter  bodies  was  explained  by  the  presence  of  iron  in 
them,  but  it  may  be  stated  that  the  alleged  action  of  asbestos,  pipeclay  and 
pumice  is  due  to  a  mistake. 

» Zeit,  anorg.  Ch.  43,  111. 
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In  a  further  publication  in  19051  these  results  were  confirmed  and 
summarised  in  the  following  sense,  namely,  at  the  temperature 
of  commencing  red  heat  and  upwards  no  catalyser  is  capable  If 
producing  more  than  traces  of  ammonia.  The  work  was  carried 
out  at  ordinary  atmospheric  pressure  "for  practical  reasons," 
and  it  was  pointed  out  that  even  under  considerably  increased 
pressure  the  position  of  the  equilibrium  would  remain  very  unfav- 
orable. Manganese  was  also  taken  into  consideration  as  a  cata- 
lyser, but  its  effect,  as  also  that  of  nickel,  was  less  satisfactory 
than  that  of  iron. 

While  Haber  in  company  with  Le  Rossignol2  pursued  this  line 
of  research,  Nernst  communicated  the  results  of  similar  investi- 
gations to  the  general  meeting  of  the  German  Bunsen  Gesell- 
schaft  at  Hamburg  in  1907.3  He  was  induced  to  take  the  matter 
up  by  the  fact  that  Haber's  figures  showed  a  remarkable  dis- 
crepancy from  the  equilibrium  figures  calculated  according  to 
the  famous  "heat  theorem"  of  Nernst  himself.  In  order  to 
determine  the  otherwise  so  minute  quantities  of  ammonia  Nernst 
worked  under  pressure,  using  as  a  rule  about  50  and  up  to  75 
atmospheres,  for  according  to  the  well  known  laws  the  concen- 
tration of  the  ammonia  increases  with  the  pressure.  These 
results  were  published  more  in  detail  a  year  later  by  his  co-worker 
Jost.4  The  latter  used  as  catalysts  besides  platinum  foil  or 
iron  (prepared  from  iron  oxid  in  a  current  of  hydrogen)  also  man- 
ganese (obtained  from  an  electrically  prepared  amalgam  by  driving 
off  the  mercury  in  a  current  of  ammonia).  The  figures  here 
obtained  for  the  equilibrium  were  still  lower  than  Haber's,  a  fact 
which  Nernst  said  Was  very  regrettable,  for  otherwise  one  might 
really  have  thought  of  preparing  ammonia  synthetically  from 
hydrogen  and  nitrogen.  Haber  and  Le  Rossignol  made  a  further 
publication  in  1908, 5  having  now  made  their  measurements  also 
at  a  pressure  of  30  atmospheres.  By  this  means,  it  is  true,  the 
differences  as  against  Nernst's  experiments  on  account  of  the 

iZeit.  anorg.  Ch.  44,  341. 

«  Ber.  40  (1907),  II,  2144. 

« Zeit  fur  Elekrochemie  13  (1907),  page  521. 

*  Zeit.  anorg.  Chem.  57,  414. 

«  Zeit  fur  Elektrochemie  14.  (1908),  page  181. 
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position  of  equilibrium,  as  also  the  maximum  percentage  of 
ammonia  obtainable  at  a  given  temperature,  were  not  quite  got 
over,  but  at  all  events  the  figures  of  both  scientists  agreed  in 
showing  that  this  maximum  is  extremely  low.  At  a  temperature 
of  1,000°  C.  the  volume  percentage  of  ammonia  calculated  for 
atmospheric  pressure  is  0.0048%  according  to  Haber  and  0.0032% 
according  to  Jost,  the  corresponding  figures  at  700°  C.  being 
0.0021%  and  0.0174%. 1  That  is,  at  these  temperatures  the 
ammonia  equilibrium  is  extremely  unfavorable,  whilst  at  lower 
temperatures  the  catalytic  action  of  the  metals  in  question  was 
too  low  to  be  able  to  work  with  them. 

To  sum  up  all  these  investigations  on  the  direct  combination 
of  nitrogen  and  ammonia,  it  can  be  said  that  the  problem  seemed 
now  to  have  become  more  than  ever  a  mere  dream,  of  which  the 
realisation  appeared  to  be  quite  beyond  the  bounds  of  possibility, 
so  that  there  was  every  reason  why  the  scientist  should  turn  his 
back  on  so  unfruitful  a  field. 

In  spite  of  this,  Haber  had  a  feeling  that  a  technical  synthesis 
of  ammonia  from  its  elements  could  be  rendered  possible,  and 
placed  himself  in  communication  with  the  Badische  Anilin-  & 
Soda-Fabrik  for  the  promotion  of  the  work.  He  then  showed, 
still  in  1908, 2  that  the  technical  preparation  of  ammonia  from  its 
elements  can  in  fact  be  carried  out,  in  spite  of  the  unfavorable 
equilibrium  and  the  low  catalytic  capacity  of  the  contact  metals 
used,  if  the  mixture  of  nitrogen  and  hydrogen  is  kept  under  con- 
stant pressure  during  the  whole  of  the  operation  and  is  subjected 
alternately  to  the  catalytic  formation  of  ammonia  at  a  high  tem- 
perature and  then  freed  from  ammonia  by  absorption  or  condensa- 
tion at  a  lower  temperature.  Care  must  at  the  same  time  be 
taken  that  the  heat  of  the  reaction  gases  containing  ammonia  is 
transferred  afresh  to  the  gas  mixture  about  to  be  acted  on.  In 
other  words,  the  nitrogen-hydrogen  mixture  circulates,  under  con- 
tinuous pressure,  through  the  vessel  for  the  formation  of  the 
ammonia,  the  vessel  for  the  separation  of  the  ammonia  and  a 
circulating  pump,  all  these  being  connected  up  to  a  closed  endless 
circuit.    Of  course  it  is  advisable  at  the  same  time  to  replace 

1  Zeit.  anorg.  Chem.  57,  page  429;  Zeit  fur  Elektrochemie  14,  page  193. 

2  German  Patent  No.  235421,  Oktober  13,  1908. 
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with  a  fresh  nitrogen-hydrogen  mixture  so  much  of  the  gas  as  is 
converted  into  ammonia. 

It  was  further  found  when  working  according  to  this  contin- 
uous process  of  Haber's  under  conditions  which  induce  a  relatively 
high  concentration  of  ammonia  that  the  advantages  of  the  heat 
regeneration  are  no  longer  of  such  vital  importance,  but  that  it 
is  sufficient  in  this  case  to  work  continuously  under  pressure 
without  at  the  same  time  regenerating  heat.1  Finally  it  was 
seen2  that  it  is  not  even  absolutely  necessary  to  work  continuously 
under  pressure  (that  is,  to  circulate  the  gases  continuously  under 
pressure),  if  the  reaction  is  carried  out  under  very  high  pressure, 
for  instance  at  about  one  hundred  atmospheres,  preferably 
however  at  from  150  to  250  atmospheres  and  even  higher.  A 
range  of  pressure  is  hereby  introduced  which  had  never  been 
touched  in  the  synthesis  of  ammonia  and  was  also  something 
quite  new  in  any  manufacture,  for  no  one  had  previously  so 
much  as  thought  of  carrying  out  technically  a  catalytic  reaction 
with  gas  currents  at  the  necessary  high  temperatures  under  such 
an  enormous  pressure. 

By  these  means,  under  a  pressure  of  200  atmospheres,  at  a 
temperature  of  from  650-700°  C.  and  using  an  iron  catalyst  pre- 
pared from  the  purest  iron  oxid,  occupying  a  space  of  20  ccm, 
and  with  a  gas  speed  of  250  liters  per  hour  (measured  at  ordinary 
pressure)  it  is  an  easy  matter  to  obtain  for  example  5  grams,  or 
per  liter  of  contact  space  250  grams,  of  ammonia  in  an  hour. 

The  following  further  point  comes  here  into  consideration. 
All  previous  publications  had  in  view  exclusively  the  determina- 
tion of  the  ammonia  equilibrium,  which  can  be  found  theoretically 
most  accurately  in  a  steady  volume  of  gas.  If  a  current  of  gas 
is  used,  the  rate  of  flow  must  naturally  be  kept  low,  so  that 
one  may  be  sure  that  equilibrium  is  reached.  Now  there  were 
no  indications  as  to  how  far  the  concentration  of  the  gas  would 
be  reduced  when  the  rate  of  flow  is  raised,  and  whether  the  con- 
centration would  be  sufficient  when  such  a  rate  of  flow  is  taken 
as  must  be  done  when  working  on  a  technical  scale.    Haber  has 

i  French  Patent  No.  406943. 

a  German  Patent  No.  238450,  September  14,  1909. 
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therefore  rendered  signal  service  in  showing  that  one  can  work 
successfully  with  such  higher  rates  of  flow. 

A  diagrammatic  exposition  of  an  apparatus  used  by  Haber  is 
shown  on  the  chart1  before  you.  The  catalyst  is  in  a  metal 
tube  which  opens  in  front  into  a  heat  regenerator.  The  gas 
mixture  passes  from  behind  into  the  metal  tube,  through  the 
catalyst  and  then  through  the  heat  regenerator  into  a  circulating 
pump.  Leaving  this  it  passes  in  countercurrent  round  the  out- 
side of  the  regenerator  tubes  and  the  tube  containing  the  catalyst 
and  then  enters  this  in  front,  repeating  this  journey  again  as 
described.  The  apparatus  can  be  protected  against  loss  of  heat 
to  the  air  by  packing  it  in  isolating  material  and  can  be  enclosed 
in  an  outer  shell  which  can  withstand  the  pressure.  The  whole 
of  the  circulation  takes  place  at  high  pressure.  The  catalyst  is 
kept  at  the  suitable  temperature  by  electrically  heating  from 
within  or  by  applying  heat  from  the  outside.  Between  the  heat 
regenerator  and  the  circulating  pump  the  gases  pass  through 
either  an  absorber  or  a  condenser  for  ammonia.  By  means  of  a 
branch  tube  the  nitrogen  and  hydrogen  combined  to  ammonia 
can  be  replaced. 

Finally,  it  was  a  great  step  forward  when  Haber  found  catalysts 
with  the  property  of  rapidly  combining  nitrogen  and  hydrogen 
to  ammonia  in  sufficient  quantity  even  at  much  lower  tempera- 
tures than  those  previously  required.  He  found  this  to  be  espe- 
cially the  case  with  osmium,  f  This  metal  has  such  a  very 
favorable  action  already  at  550°  C.  and  below,  that  under  a 
pressure  of  175  atmospheres  a  gas  concentration  of  8  volumes  per 
cent  of  ammonia  can  be  obtained.  This  was  all  the  more  aston- 
ishing, as  platinum,  which  is  closely  related  to  osmium,  has  but 
a  very  slight  catalytic  action.  For  use  on  a  large  scale,  however, 
osmium  scarcely  comes  into  consideration,  for  the  world's  stocks 
according  to  Haber  do  not  amount  to  much  over  100  kg  and 
only  small  quantities  are  won  annually;  this  quite  apart  from 
its  high  price  and  very  unpleasant  properties. 

Very  soon  Haber  found  in  uranium  a  further  very  good  cata- 
lyst; it  can  be  employed  in  the  form  of  the  metal,  of  an  alloy,  or 

1  See  the  sketches  in  Haber's  article  in  the  Zeit.  f.  Elektrochemie,  16  (1910) 
pp.  244-5,  and  also  British  Patent  No.  17951/09. 
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nitrid,  or  carbid.  In  the  form  containing  carbon  or  carbid, 
such  as  is  produced  in  the  electric  arc  from  uranium  oxid  and 
carbon,  it  crumbles  in  the  gas  mixture  under  high  pressure  to  a 
very  fine  powder  containing  nitrogen,  which  even  under  500°  C. 
has  an  excellent  catalytic  action.  No  water,  however,  or  impuri- 
ties which  give  rise  to  water  must  be  present  in  the  gases,  when 
uranium  is  used  in  this  way.  From  the  following  table  which 
shows  the  equilibria  obtainable  at  different  temperatures  and 
pressures,  can  be  seen  the  importance  of  the  temperature  at 
which  a  catalyst  is  active  for  the  equilibrium  of  the  ammonia 
produced. 

Equilibria  (N2:3H2) 


Temp. 

Pressure 

1  atm. 

100  atm. 

800° 
700° 
600° 
500° 
400° 

0.011% 
0.021% 
0.048% 
0.13  % 
0.48  % 

1.1% 
2.1% 
4.5% 
10.8% 

Haber  published  a  short  report  of  his  work  in  1910.1  To  my 
great  regret  Professor  Haber  has  not  been  able  to  accept  the 
invitation  of  the  officers  of  this  Congress  to  report  personally 
here  on  his  researches,  owing  to  being  hindered  by  pressure 
of  work.  I  have  great  pleasure  in  fulfilling  his  wish  and 
thanking  the  officers  of  the  Congress  today  for  the  honorable 
invitation,  and  express  his  regret  to  this  meeting  that  he  is  unable 
to  be  present. 

I  now  turn  to  the  work  of  the  Badische  Anilin-  &  Soda- 
Fabrik  on  the  technical  development  of  the  process.  This  work 
was  of  course  at  once  taken  up  in  1908  after  the  first  communi- 
cations of  Professor  Haber,  and  Dr.  Carl  Bosch  was  entrusted 
with  it.  In  conjunction  with  his  colleagues  and  with  equal  en- 
ergy and  experience  in  the  field  of  chemistry  and  engineering 

i  Zeitschr.  f .  Elektrochemie  16,  244/5. 
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he  has  successfully  carried  out  the  practical  application  of  the 
process. 

The  problems  to  be  solved  were  quite  new  and  strange  and 
demanded  the  mastery  of  very  unusual  difficulties.  Although 
working  with  compressed  gases  under  pressure  at  very  low  tem- 
peratures was  already  known  in  the  industry,  the  problem  here 
was  the  totally  different  one  of  constructing  apparatus  which 
should  be  large  enough  and  at  the  same  time  able  to  withstand 
the  high  pressure  with  temperatures  not  far  from  a  red  heat. 
How  well  founded  were  the  doubts  as  to  the  possibility  of  a  solu- 
tion of  this  task  can  be  gathered  from  the  instance  of  the 
wrought  iron  autoclaves  commonly  used  in  the  color  industry. 
Here,  in  spite  of  a  very  low  range  of  temperature  of  at  most  about 
280°  C,  only  pressures  of  from  50  to  100  atmospheres  at  the  ut- 
most come  into  consideration.  But  above  400°  C.  iron  loses  its 
solidity  to  a  very  extraordinary  degree. 

There  is  further  the  circumstance  that  the  metals  which  come 
into  consideration  for  the  construction  of  the  apparatus,  and 
especially  iron,  are  chemically  attacked  above  certain  tempera- 
tures by  the  gas  mixture  under  pressure.  Although  the  forma- 
tion of  iron  riitrid  from  iron  and  ammonia,  which  could  have 
been  expected  according  to  the  work  of  Fremy  and  others,  can 
be  avoided,  yet  it  is  found,  for  example,  that  steel  containing 
carbon  loses  its  carbon  at  the  temperatures  in  question  owing  to 
the  action  of  the  hydrogen,  so  that  its  capability  of  withstanding 
pressure  is  reduced  to  a  minimum.  It  was  further  found,  when 
using  iron  itself,  that  it  is  completely  changed  in  its  qualities, 
chiefly  by  taking  up  hydrogen.  Again,  at  such  high  tempera- 
tures iron  is  pervious  to  quite  a  remarkable  degree  to  hydro- 
gen under  high  pressures.  The  question  of  materials  for  the 
apparatus  therefore  raised  at  once  considerable  difficulties,  but 
at  length  these  were  more  than  overcome  by  suitable  construc- 
tion, details  of  which,  I  am  sure,  you  will  not  expect  from  me 
today.  The  danger  of  serious  explosions  or  of  great  sudden 
flames  of  hydrogen,  if  the  apparatus  happens  to  become  defective, 
can  be  guarded  against  by  setting  it  up  in  bomb-proof  chambers. 

Great  care  must  naturally  be  taken  that  oxygen  or  air  does 
not  get  into  the  apparatus  or  the  piping,  for  at  the  high  pressure 

14 


194      Eighth  International  Congress  of  Applied  Chemistry  [vol. 


obtaining  the  explosion  range  is  reached  with  merely  a  slight 
percentage  of  oxygen.  Special  devices  are  used  to  watch  over 
this  content  of  oxygen,  and  immediately  a  definite  percentage  is 
touched  the  alarm  is  automatically  raised.  Besides  this  the 
proper  constitution  of  the  gas  mixture  in  circulation  is  controlled 
by  analysis  from  time  to  time. 

The  ammonia  can  be  removed  either  by  being  drawn  directly 
from  the  apparatus  in  liquid  form,  or  an  absorption  agent  can  be 
suitably  introduced  into  the  apparatus.  The  simplest  absorbent, 
water,  has  been  found  to  be  suited  for  this  purpose;  under  the 
pressure  used  a  concentrated  solution  of  ammonia  is  secured. 
Any  ammonia  that  may  remain  in  the  gas  after  the  bulk  has 
been  removed  by  one  or  other  of  these  methods  can  be  further 
removed  by  special  chemical  means,  if  it  is  not  preferred  simply 
to  leave  it  in  the  circulating  gases. 

As  before  mentioned,  Haber  observed  that  there  are  contact 
agents  which  are  much  more  active  than  those  previously  known 
(osmium  and  uranium  being  indeed  found  to  be  much  more 
active  than  pure  iron  prepared  from  oxalate  of  iron  or  oxid  of 
iron,  platinum,  pure  manganese,  chromium,  and  nickel,  already 
at  considerably  lower  temperatures).  The  Badische  Anilin-  & 
Soda-Fabrik  therefore  decided  to  study  the  various  catalysts  very 
minutely. 

In  the  course  of  these  investigations,  the  new  fact  discovered, 
that  ammonia  catalysts  in  general  are  made  more  active  by  the 
presence  of  certain  foreign  bodies,  has  proved  to  be  of  prime 
importance.  Amongst  these  "promoters,"  as  they  have  been 
termed,  are  oxids,  hydroxids,  or  salts  of  the  alkalies,  of  the  alka- 
line earths  and  the  earth  metals,  further  many  other  substances 
of  the  most  varied  nature,  especially  other  metal  compounds  or 
metals  themselves.  In  many  cases  just  a  minute  quantity 
suffices  to  raise  the  catalytic  activity.  This  trait  is  common  to 
all  catalysts,  for  there  is  not  one  but  its  activity  can  be  raised 
by  these  means.  Care  must  however  be  taken  (for  reasons  to  be 
discussed  later  on)  not  to  choose  such  mixtures  that  metalloids 
such  as  sulfur,  selenium,  tellurium,  phosphorus,  arsenic,  boron, 
etc.,  under  the  conditions  prevailing,  are  incorporated  in  the 
catalyst.    Similarly  compounds  of  metals  with  a  low  melting 
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point  which  are  readily  reduced  by  hydrogen  and  which  them- 
selves do  not  act  as  catalysts  must  be  avoided;  such  metals  them- 
selves as  lead,  tin,  zinc  and  bismuth  must  also  not  be  added. 

The  promoters  mentioned  can  be  added  either  to  the  prepared 
catalyst  or  to  the  substances  used  in  its  preparation,  or  the 
catalyst  can  be  prepared  from  such  materials  as  already  contain 
such  conditions  in  suitable  mixture  (for  example  magnetic  iron- 
stone). Under  certain  circumstances  the  action  of  these  foreign 
bodies  is  specially  powerful,  viz.  if  the  metals,  or  oxids,  or  car- 
bonates, or  other  compounds  which  are  converted  into  oxids  on 
heating,  are  first  heated  to  high  temperatures,  preferably  to 
melting  point,  and  so  that  the  resulting  product  consists  chiefly 
of  oxids.  When  proceeding  in  this  way  with  metals,  for  instance 
iron,  of  course  sufficient  oxygen  or  oxygen-producing  compounds 
must  have  access.  The  mass  of  oxids  obtained  as  described  is 
suitably  broken  up  and  filled  into  the  contact  stove  either  directly 
or  after  reduction.  In  this  case  extremely  small  quantities  of 
foreign  substances  suffice  to  secure  a  high  and  continuous  activity 
of  the  contact  mass. 

We  consider  the  marked  activity  of  catalysts  prepared  in  this 
way  to  be  in  the  first  place  due  to  the  fact  that  the  additions 
mentioned  dissolve,  on  heating,  in  the  highly  heated  metallic 
oxid  or  become  finely  divided  in  it,  and  that  in  this  way  during 
the  following  reduction  a  sort  of  skeleton,  which  however  is 
hardly  to  be  detected,  is  formed  inside  the  metallic  mass.  This 
effectually  prevents  a  diminution  of  the  surface  and  therefore 
also  of  the  catalytic  properties  of  the  mass. 

It  was  then  further  found  that  good  results  can  also  be  achieved 
with  pure  iron,  that  is  to  say,  that  we  can  work  with  it  at  tem- 
peratures of  for  example  not  much  above  600°  C,  thus  if  the 
iron  intended  for  the  catalysis  is  prepared  from  the  oxid  or  other 
iron  compound  at  a  comparatively  low  temperature,  preferably 
not  above  600°  C.  It  can  also  be  prepared  by  highly  heating 
pure  iron  oxids,  or  pure  iron  in  the  presence  of  oxygen,  preferably 
to  melting  point,  and  by  reducing  the  mass  of  oxid  preferably 
at  a  not  too  high  temperature. 

Also  manganese,  which  is  related  to  iron,  gives  under  a  specific 
condition  good  results,  without  the  addition  of  foreign  substances. 
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This  condition  is  that  care  be  taken  to  free  completely  the  mix- 
ture of  nitrogen  and  hydrogen,  before  it  enters  the  contact  space, 
from  oxygen,  either  free  or  combined,  for  instance  as  steam  or 
water.  Merely  drying  with  calcium  chlorid  is  not  sufficient. 
In  the  case  of  several  other  catalysts  too  a  similar  careful  drying 
has  proved  to  be  useful. 

Again,  it  has  been  found  that  another  member  of  the  iron  group, 
molybdenum,  is  by  itself  an  excellent  catalyst.  Compounds  of 
molybdenum  can  also  be  used,  for  instance  molybdic  acid  or 
ammonium  molybdate. 

Under  certain  conditions,  not  published  as  yet,  tungsten, 
either  the  metal  itself  or  as  an  alloy  or  a  nitrogen  compound,  has 
been  found  to  be  a  suitable  catalyst.1 

In  view  of  the  shortness  of  the  time  I  must  refrain  from  a  more 
exhaustive  discussion  of  this  most  interesting  chapter  of  the 
contact  bodies.  It  will  be  quite  evident  from  what  I  have  said 
that  the  industry  has  now  a  number  of  active  contact  bodies  for 
the  synthesis  of  ammonia  at  its  disposal,  and  can  select  from  case 
to  case  the  most  suitable. 

Another  discovery  of  first-class  importance  for  the  industrial 
application  of  the  catalysis  of  ammonia  was  the  recognition  of 
the  fact  that  there  are  special  poisons,  so  to  speak,  for  the  reac- 
tion. That  is  to  say,  there  are  substances  which  hinder  or  pre- 
vent the  reaction,  although  the  contact  mass  does  not  suffer  a 
noticeable  chemical  change,  envelopment,  or  destruction.  In 
the  literature  there  was  no  indication  whether  there  were  poisons 
at  all  for  the  contact  mass  in  the  catalytic  manufacture  of  am- 
monia, or  what  their  nature  would  be.  In  actual  manufacture 
such  contact  poisons  were  known  only  in  the  case  of  the  catalysis 
of  sulfuric  anhydrid  and  even  here  only  when  platinum  was 
used.  When  employing  other  contact  bodies,  such  as  iron  oxid, 
or  burnt  pyrites,  there  was  nothing  known  of  contact  poisons;  on 
the  contrary,  it  has  even  been  shown  that  the  presence  of  arsenic, 

i  Such  conditions  are  e.  g.  that  tungsten,  or  its  compounds  mentioned,  is 
prepared  at  temperatures  not  much  above  600°  C,  that  they  are  prepared  from 
tungsten  compounds  by  means  of  ammonia,  in  which  case  there  is  no  restric- 
tion to  a  temperature  of  about  600°  C. 
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which  is  a  poison  for  platinum,  has  actually  a  favorable  action 
when  iron  oxid  is  used  as  catalyst. 

It  has  now  been  ascertained  that  some  of  the  poisons  in  the 
synthesis  of  ammonia  of  quite  a  different  nature  from  those  of 
the  sulfuric  acid  process,  they  are  for  instance,  sulfur,  selenium, 
tellurium,  phosphorus,  arsenic,  boron,  or  the  compounds  of  these 
elements  such  as  sulphuretted  hydrogen,  arsenic  hydrid,  phos- 
phorus hydrid,  as  also  many  carbon  compounds  and  certain 
metals  of  low  melting  point  which  can  readily  be  reduced  by 
hydrogen  from  their  compounds,  for  example  lead,  bismuth  and 
tin,  which  do  not  act  catalytically.  Oxygen-sulfur  compounds, 
such  as  SO2,  which  acts  directly  and  smoothly  in  the  sulfuric 
acid  catalysis,  are  very  poisonous.  Extremely  minute  quantities 
of  these  bodies,  which  are  almost  always  present  even  in  the 
purest  commercial  products  or  in  the  so-called  pure  gases,  suffice 
to  render  the  catalysts  absolutely  inactive  or  at  least  to  diminish 
their  action  very  seriously.  Thus  iron,  for  example,  prepared 
from  ordinary  iron  oxid  with  a  content  of  one  per  thousand  of 
sodium  sulfate  is,  as  a  rule,  inactive.  Iron  containing  one-tenth 
per  cent,  of  sulfur  is  generally  quite  useless,  and  even  with  one 
hundreth  per  cent,  is  of  very  little  use,  although  in  appearance 
and  when  examined  with  the  ordinary  physical  and  chemical 
methods  no  difference  at  all  can  be  detected  as  compared  with 
pure  iron. 

The  recognition  of  these  facts  gave  rise  to  two  problems: 

(a)  the  preparation  of  contact  masses  free  from  poison  or  the 
removal  of  such  poisons  from  them,  and 

(b)  freeing  the  gases  to  be  acted  on  catalytically,  from  all 
contact  poisons. 

In  order  to  free  the  contact  bodies  from  these  harmful  sub- 
stances, the  ordinary  methods  for  removing  them  can  of  course 
be  applied.  The  contact  action  can  also  be  improved  by  heating 
contact  metals  which  are  inactive  or  of  little  use  owing  to  the 
presence  of  contact  poisons,  in  the  presence  of  oxygen  or  of  bodies 
yielding  oxygen.  Or  the  metals  can  be  heated,  for  instance,  in 
the  presence  of  oxygen  with  the  addition  of  suitable  compounds 
such  as  bases,  and  the  resulting  products  reduced.  These  opera- 
tions can  be  repeated  if  necessary.    If  more  of  such  a  body  as 
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mentioned  is  added  than  is  necessary,  it  may  act  not  merely  by 
removing  the  poisons,  but  promote  the  yield,  as  I  have  already 
described  to  you. 

On  the  other  hand  it  is  necessary,  as  I  remarked,  to  take  the 
greatest  care  that  nitrogen  and  hydrogen  are  free  or  freed  com- 
pletely from  all  contact  poisons.  Thus  a  trace  of  sulfur,  one 
part  per  million,  in  the  gas  mixture  can  under  certain  conditions 
be  injurious,  so  that  even  electrolytically  prepared  hydrogen 
must  generally  be  further  specially  purified.  The  minute  puri- 
fication of  the  gases  is  even  more  important  when  hydrogen 
prepared,  for  example,  from  water  gas  is  used.  The  impurities 
too  taken  up  from  iron  piping  play  sometimes  an  important 
part,  and  impurities  which  get  into  the  gases  during  the  compres- 
sion, such  as  machine  oil,  often  have  a  harmful  effect. 

The  best  method  of  removing  impurities  from  the  gas  mixture 
depends  in  turn  on  the  nature  of  these  purities  and  consists,  for 
instance,  according  to  the  case,  in  filtering,  washing,  conducting 
over  solid  absorption  agents  and  so  on.  One  good  method  is  to 
bring  the  gases  into  contact  with  the  material  of  which  the  con- 
tact mass  is  prepared  at  a  raised  temperature,  before  passing 
them  over  the  actual  catalyst.  The  material  takes  up  the  im- 
purities, and  must  of  course  be  renewed  from  time  to  time. 
The  negative  results  of  earlier  investigators  in  the  formation  of 
ammonia  when  using  base  contact  metals  (Wright,  Ramsay  and 
Young,  and,  more  recently  again,  1911,  Neogi  and  Adhicary), 
according  to  which  nitrogen  and  hydrogen  do  not  combine  in 
the  presence  of  iron,  are  in  my  opinion  probably  due,  for  the 
most  part  at  least,  to  the  use  of  metals  or  gases  not  free  from 
contact  poison.  That  previous  inquirers  had  not  the  remotest 
idea  that  sulfur  in  the  contact  metal  could  be  injurious,  is  evi- 
dent from  the  fact  that  they  passed  the  gases  without  hesitation 
through  concentrated  sulfuric  acid  in  order  to  dry  them.  The 
sulfuric  acid  thus  taken  up  and  the  sulfur  dioxid  often  contained 
in  it  can  poison  even  the  best  catalyst  very  speedily  and  render 
it  unfit  for  use.  Or  the  contact  metals  were  sometimes  pre- 
pared directly  from  the  sulfates,  although  a  metal  sufficiently 
free  from  sulfur  can  scarcely  be  obtained  by  this  method. 

A  painstaking  study,  for  which  we  are  indebted  principally  to 
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Dr.  A.  Mittasch  and  which  involved  literally  many  thousands  of 
experiments,  has  afforded  an  insight  into  the  importance  of  sub- 
stances of  the  most  varied  nature  as  promoters  and  poisons  and 
thus  a  sure  foundation  has  been  prepared  for  a  reliable  continu- 
ous manufacture  with  a  good  yield  of  ammonia. 

(The  production  of  ammonia  was  now  demonstrated.) 

The  question  has  not  yet  been  touched  upon  in  the  foregoing, 
how  the  elements  nitrogen  and  hydrogen  which  are  requisite 
for  the  new  ammonia  process  can  best  be  produced  on  a  technical 
scale.  Theoretically,  the  task  would  be  unusually  simple.  If 
you  remember  that  the  terrestrial  atmosphere  according  to  the 
studies  of  A.  Wegener  and  others  consists  of  practically  pure 
hydrogen  at  a  height  of  about  120  kilometers,  indeed  at  a 
height  of  about  70  kilometers  consists  of  almost  exactly  one 
volume  of  nitrogen  and  three  volumes  of  hydrogen  besides  a  trace 
(about  one-half  per  cent.)  of  oxygen,  you  will  understand  that 
all  the  conditions  were  given  for  an  ammonia  factory  according 
to  Jules  Verne.  For  it  would  then  merely  be  necessary  to  suck 
down  the  gases  from  the  higher  strata  of  the  atmosphere  by  a 
sufficiently  long  pipe  line. 

For  us,  poor  mortals,  matters  are  not  so  ideally  simple,  for,  as 
the  poet  says, 

"hart  im  Raume  stossen  sich  die  Sachen." 

Fortunately,  however,  there  is  no  great  difficulty  in  separating 
nitrogen  from  the  air,  either  by  physical  means,  according  to 
Linde's  process,  or  chemically,  by  removing  the  oxygen  with 
glowing  copper,  burning  hydrogen,  or  the  like.  And  for  the 
preparation  of  hydrogen  in  recent  times  a  great  deal  of  useful 
work  has  been  done  too,  owing  to  the  extensive  growth  of  its 
field  of  application.  In  certain  works  it  is  at  disposal  in  large 
quantities  as  a  by-product  of  the  electrolysis  of  common  salt. 
Besides  this  it  can  be  produced,  for  example,  by  passing  steam 
over  red-hot  iron,  or  from  water-gas,  for  instance,  by  separating 
its  constituents  hydrogen  and  carbon  monoxid  by  cooling  to  a 
very  low  temperature.  All  the  methods  of  preparation  which 
come  into  consideration  we  have  of  course  minutely  examined; 
owing  to  the  comparatively  trifling  differences  in  the  cost  of 
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production  various  methods  can  be  employed.  At  all  events, 
both  elements,  nitrogen  and  hydrogen,  are  at  the  disposal  of  the 
new  industry  to  any  extent  and  sufficiently  cheap. 

As  the  production  of  these  elements  is  not  confined  to  the 
presence  of  cheap  water  power,  all  those  countries  where  the 
manufacture  of  calcium  nitrate,  owing  to  the  want  of  such  power, 
is  not  practicable,  as  for  instance  in  Germany,  are  now  in  a 
position  to  profit  by  the  new  industry.  As  I  remarked  at  the 
outset,  there  is  every  reason  to  assume  that  this  industry  will 
find  a  fruitful  field  of  employment  in  America,  where  the  demand 
for  nitrogen-manures  will  soon  be  greater  than  hitherto. 

It  can  also  be  regarded  as  certain  that  the  development  of 
this  new  industry  will  not  take  place  at  the  cost  of  other  branches 
of  industry  and  commerce:  Bear  in  mind  for  a  moment  the 
present  annual  requirements  for  nitrogen-manures  and  their 
continued  growth.  According  to  the  table  before  you  (see 
appendix)  these  figures  reached  the  remarkable  total  of  467.2+326 
i.  e.,  793.2  million  marks  (about  190  million  dollars)  in  1911,  and 
each  year  sees  an  increase.  In  the  last  few  years  the  increased 
demand  for  ammonium  sulfate  amounted  to  about  10%.  The 
increase  of  production  from  1910  to  1911  amounted  to  69,000 
tons,  and  from  1908  to  1911  on  the  average  as  much  as  110,000 
tons,  or  110  million  kilograms  valued  at  about  30.6  million 
marks  (7.3  million  dollars).  Similarly  the  nitrogen  requirements 
of  the  world  for  manure  purposes  in  the  form  of  saltpeter  is 
growing.  Chili  exported  in  1908  about  2,052,400  tons  of  salt- 
peter, and  already  in  1911  the  figure  was  about  2,449,400  tons, 
that  is  an  annual  increase  of  nearly  150,000  tons  valued  at  ap- 
proximately 29  million  marks  (7  mill,  dollars).  Indeed  the 
European  deliveries,  according  to  the  latest  reports,  from  Janu- 
ary to  the  end  of  June  1912  reached  as  much  as  1,449,000  tons,  a 
demand  which  Chili  was  hardly  able  to  meet.1  The  average 
annual  increase  from  1901  to  1911  amounted  to  99,500  tons. 
That  is  to  say,  taking  saltpeter  and  ammonium  sulfate  together 
and  reckoning  only  the  averagejincreases,^  calculated  on  nitro- 

i  During  the  first  six  months  of  1912  the  production  in  Chili  was  roughly 
10,000  tons  less  than  in  the  corresponding  period  of  1911,  and  at  the  same  time 
stocks  in  sight  in  that  country  receded  by  round  50,000  tons. 
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gen,  we  have  an  annual  increase  in  production  of  about  38,000 
tons  nitrogen,  corresponding  to  nearly  185,000  tons  of  ammonium 
sulfate. 

It  can  thus  be  seen  what  enormous  quantities  of  synthetic 
ammonium  sulfate  must  be  produced  to  affect  the  total  produc- 
tion by  as  much  as  one  year.  The  saying  so  often  applicable, 
that 

"Das  Bessere  ist  der  Feind  des  Guten/ 

will  thus  probably  have  no  meaning  in  this  field.  A  peaceful 
development  of  the  various  new  industries  for  the  combination 
of  the  nitrogen  of  the  air  side  by  side  is  to  be  expected,  and 
without  encroaching  at  all  on  the  previous  production  of  nitro- 
genous manures,  a  favorable  horoscope  may  be  cast  for  a  fortun- 
ate career  for  the  new  industry. 
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CHILI  SALTPETER 


Year 

Chilan  Export1 

j  Price2 
1   per  ton 

Total 
value 

Increase 

1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 
Jan.-June 
1911 
1911 

Jan.-June 
1912 

1,454,000 
1,274,000 
1,379,200 
1,457,600 
1,497,100 
1,652,200 
1,731,800 
1,653,600 
2,052,400 
2,133,900 
2,334,000 

162.2 
172.8 
176.2 
178.4 
196.6 
204.8 
215.0 
214.4 
193.3 
184.5 
177.6 

216.6 

338 , 2 
393.7 

1901-11  995,400  tons,  that 
is,  an  annual  average  of 
99,500  tons  containing 
15.5%,  i.e.,  about  15,400 
tons  nitrogen,  valued  at 
19  million  marks. 

First  six  months  1912  150,- 
000  tons  valued  at  about 

29  million  marks  as  against 
corresp.  period  1911. 

(1,299,0003) 
2,449,000 

(1,449,0003) 

190.7 

467.2 

According  to  the  figures 
of  the  Association  Sali- 
trera. 

2 Annual  average  Hamburg 
quotations. 

3Semi-annual  deliveries  in 
Europe. 

AMMONIUM  SULFATE 

Year 

World 
production 

Price 
per  ton 

Total 
value 

Increase 

1902 
1908 
1909 
1910 

543,000 
852,000 
978,000 
1,111,800 

2411 
237 
230 
248.5 

about 
278 

131 
202 
225 
276 

1908-1911    329,000  tons, 
i.  e.,  an  annual  average 
of  110,000  tons,  contain- 
ing 20.5%,  i.  e.,  about 
22,500    tons  nitrogen, 
valued   at  about  30.6 
million  marks. 

1911 

1,181,000 

328 

^Quotations  fob.  Hull. 

THE  GRAND  BANQUET 


This  took  place  on  the  evening  of  Thursday,  September  12,  in 
the  Grand  Banquet  Hall  of  the  Hotel  Waldorf-Astoria,  the  Presi- 
dent of  the  Congress,  Dr.  William  H.  Nichols,  presiding  as  toast- 
master. 

The  Honorable  William  J.  Gaynor,  mayor  of  the  City  of  New 
York,  addressed  the  diners  on  behalf  of  the  City  of  New  York  and 
his  well-chosen  remarks  were  received  with  applause  and  appre- 
ciation. 

Mrs.  Leo  H.  Baekeland  spoke  on  behalf  of  the  ladies  who  had 
come  to  the  Congress  and  for  those  who  had  also  contributed 
much  to  the  social  features  of  the  Congress  by  their  arduous  work 
on  the  various  ladies'  committees. 

The  toastmaster  then  called  upon  representatives  of  the  various 
countries  present  who  responded  in  happy  vein.  The  responses 
for  the  different  countries  were  made  as  follows: 

Australia — Mr.  William  Percy  Wilkinson. 
Austria — Geheimrat  Friedrich  Strohmer. 
Bohemia — Mr.  E.  Votocek. 
Belgium — Mr.  Paul  Hagemans. 
Canada — Dr.  Anthony  McGill. 
Chile — Professor  Belisario  Diaz-Ossa. 
China — Mr.  Yung  Kwai. 
Colombia— Dr.  Don  Guillermo  Wills. 
Denmark — Dr.  Einar  Biilman. 
France — Jean  de  Pulligny. 

Professor  Leon  Lindet. 
Germany — Geheimrat  von  Buchka. 

Geheimrat  Engler. 
Great  Britain  and  Ireland — Sir  William  Ramsay. 

Professor  Gilbert  T.  Morgan. 
Italy — Professor  Guiseppi  Bruni. 
Mexico — Professor  Adolfo  P.  Castanares. 
Norway — Dr.  Sinding  Larsen. 

Dr.  Samuel  Eyde. 
Persia— Mirza  Ali  Kuli  Kahn. 
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Russia — Professor  Paul  I.  Walden. 
Sweden — Professor  Knut  W.  Palmaer. 
Switzerland — Professor  F.  P.  Treadwell. 
Union  of  South  Africa — Dr.  James  Moir. 

There  was  no  response  in  behalf  of  Japan  because  of  the  recent 
death  of  the  Emperor;  out  of  respect  to  His  Majesty's  memory 
the  entire  assemblage  rose  and  remained  standing  in  silence  for 
a  period. 

THE  FINAL  GENERAL  MEETING 

This  was  held  in  the  Great  Hall  of  the  College  of  the  City  of 
New  York.  The  meeting  was  called  to  order  by  President 
Nichols  at  11.35  a.  m.,  Friday,  September  13,  1912. 

The  President:  I  think  that  the  officers  of  the  Congress 
and  the  committees  which  have  had  its  work  of  preparation  in 
charge  may  congratulate  themselves  somewhat  at  the  end  of  their 
labors  on  the  success  of  the  arrangements  which  have  been  made, 
on  the  number  of  members  to  the  Congress,  and  on  the  number 
of  attendants  at  the  various  functions. 

As  there  are  many  things  to  do  today,  and  as  it  is  not  any  too 
cool  here,  I  shall  be  very  very  brief  in  everything  that  I  say, 
and  I  do  not  want  you  to  think  that  by  that  means  I  am  in  any 
way  trying  to  elude  any  of  my  duties,  but  I  am  simply  consider- 
ing your  comfort. 

It  has  been  customary  in  the  preceding  Congress  to  have  a 
report  from  each  of  the  Presidents  of  the  twenty-four  sections. 
We  have  avoided  that  today  by  having  printed,  and  in  the  hand 
of  every  one,  a  complete  report  of  all  of  the  twenty-four  sections, 
which  will  be  more  useful  to  you  in  hand  than  by  simply  carrying 
about  in  your  memory,  and  probably  save  an  hour  of  our  time. 

The  net  result  of  the  work  of  this  organization  is  4,400 
members,  as  you  will  note  by  this  report  (applause),  of  which 
2,129  coming  from  twenty-seven  different  countries,  attended  the 
Congress  meetings  and  registered.    Of  these  246  were  ladies. 

The  rest  of  the  report  is  very  clear,  and  if  you  will  take  it  with 
you,  it  will  supplement  the  report  usually  made  by  the  chairmen 
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of  the  twenty-four  sections.  If  that  is  agreeable,  I  will  pass  on 
to  the  next  business. 

I  have  in  my  hand  a  letter  from  the  Imperial  Russian  Embassy, 
dated  the  fifth  of  September,  and  addressed  to  me  as  President 
of  the  Congress.  The  Imperial  Ambassador  has  recently  met 
with  a  death  in  his  family,  and  has  been  unable  to  be  present  with 
us  today  to  present  this  in  person,  and  I  am  sure  we  all  extend  to 
him  our  sympathy  in  the  affliction  which  is  just  now  very  prom- 
inent in  his  home. 

The  letter  is  as  follows: 

Newport,  the  5th  of  September,  1912. 

"Mr.  W.  H.  Nichols, 

President  of  the  VIIIth  National  Congress  of  Applied 
Chemistry. 
"Sir: 

"I  am  instructed  by  my  Government  to  inform  you  that  for 
the  following  Ninth  International  Congress  of  Applied  Chemistry, 
it  has  decided  to  propose  to  have  it  held  in  St.  Petersburg  in 
1915.  I  have  the  honor  to  ask  you  to  convey  in  your  quality  of 
President  to  the  delegates  of  the  different  Governments  now  par- 
ticipating in  the  sessions  of  the  Eighth  International  Congress 
of  Applied  Chemistry  the  invitation  of  the  Imperial  Russian 
Government  to  unite  for  its  next  Ninth  meeting  in  1915  in  St. 
Petersburg. 

"Hoping  that  I  shall  be  able  to  send  a  favorable  answer  to  my 
Government,  I  beg  you,  sir,  to  accept  the  assurances  of  my  high 
consideration. 

(Signed)  "E.  Bakhmeteff, 

"Imperial  Russian  Ambassador." 

The  President:  This  invitation  will  be  supplemented  by 
Dr.  Kablukoff. 

Professor  I.  Kablukoff: 

Monsieur  le  President,  Mesdames  et  Messieurs: 

En  qualite  de  representant  de  la  plus  ancienne  Universite 
de  la  Russie,  de  PUniversite  de  Moscou,  j'ai  honneur  de  prier 
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le  Congres  International  de  chimie  appliquee  d'accepter  Finvi- 
tation  du  Gouvernement  Russe. 

Les  Congres  International  offrent  une  arene  pour  un  libre 
^change  de  differentes  opinions,  mais  cette  difference  d'opinions 
ne  fait  qu'unir  cordialement  les  opposants  et  nous,  les  Russes, 
nous  aspirons  a  ce  que  le  Congres  suivant  soit  convoque  dans 
notre  pays,  parce  que  du  choc  des  opinions  jaillit  la  verite,  et 
la  verite  est  le  but  unique  et  convoite  de  la  science  qui  r^unit  les 
nations. 

Nous  desirons  que  notre  pays  et  notre  peuple  soient  mieux 
connus  par  les  etrangers  et  nous  ne  manquerons  pas  de  faire 
tout  notre  possible  pour  vous  rendre  le  s6jour  en  Russie  agreable. 

Je  ne  veux  pas  abuser  de  votre  indulgence  et  je  me  borne  a 
proferer  la  parole  de  l'hospitalite'  russe:  soyez  les  bienvenues, 
Mesdames  et  Messieurs. 

The  President:  I  am  going  to  ask  Professor  Lindet,  Presi- 
dent of  the  Second  Congress,  to  make  a  motion. 

Professor  Lindet: 
Monsieur  le  President,  Mesdames  et  Messieurs: 

Le  comite  des  anciens  presidents  a  ete  unanime  pour  accepter 
Pinvitation  du  Gouvernment  russe  et  pour  remercier  Messieurs 
les  delegues.  russes  et  les  chimistes  russes  qui  ont  assiste  a  ces 
Congres  d' avoir  bien  voulu  appuyer  l'invitation  faite  par  le 
Gouvernement  russe  et  nous  convier  a  de  nouvelles  assises  dans 
trois  ans,  c'est-a-dire  en  1915  a  St.  Petersbourg. 

The  President:  I  will  ask  Sir  William  Ramsay,  President 
of  the  Seventh  Congress,  to  second  the  motion. 

Sir  William  Ramsay:  I  have  much  pleasure,  as  one  of 
the  former  Presidents  of  this  Congress,  in  seconding  the  motion 
which  has  been  made  by  my  colleague,  M.  Lindet.  I  am  sure 
that  the  Russians  will  do  all  that  they  have  promised  to  make 
this  Congress  a  success,  and  I  am  quite  confident  that  those 
members  who  may  go  there,  will  meet  with  a  very  hospitable 
reception,  a  reception  such  as  those  who  have  previously  gone 
there,  have  met  with. 

(A  rising  vote  was  taken,  and  the  President  announced  that 
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it  was  the  unanimous  pleasure  of  this  Congress  to  accept  the 
invitation  to  meet  in  Russia  in  1915.) 

The  President:  A  little  later  in  the  day,  if  it  be  not  for- 
gotten in  the  press  of  business,  it  is  the  intention  of  the  Inter- 
national Commission  to  recommend  to  that  Congress  to  consider 
and  decide  if  the  Tenth  Congress  shall  be  held  in  1918  or  1920. 

We  are  now  ready  to  receive  nominations  for  Honorary  Pres- 
ident and  for  President  of  the  Congress.  And  I  would  nominate 
as  the  unanimous  opinion  and  ticket  of  the  International  Com- 
mission, for  Honorary  President  Professor  Demetrius  P.  Reno- 
vator!, Emeritus  Professor  of  Chemistry  at  the  University  of  St. 
Petersburg,  and  formerly  director  of  the  High  School  of  Mines, 
at  present  Assistant  Minister  for  Commerce  and  Industry.  Pro- 
fessor Konovaloff  is  well  known  to  the  world  of  Chemistry  by 
his  researches  in  physical  chemistry. 

And  for  President,  I  nominate,  with  the  concordance  of  my 
colleagues,  Dr.  Paul  I.  Walden,  Professor  of  the  Polytechnic 
High  School  of  Riga,  former  Director  of  this  school,  member 
of  the  Academy  of  Sciences,  St.  Petersburg,  Honorary  Member 
of  the  Chemical  Society  of  London,  and  an  author  of  many  hun- 
dreds of  works  on  organic,  physical  and  electro-chemistry. 

Are  you  ready  to  have  me  put  the  motion  for  the  election  of 
these  two  gentlemen? 

(A  vote  was  taken  by  show  of  hands.) 

It  is  a  vote,  unanimous,  and  I  will  ask  Dr.  Walden  to  announce 
whether  he  will  accept  or  not. 

Professor  Walden: 
Herr  Praesident,  meine  Damen  und  H  err  en: 

Die  soeben  auf  mich  gefallene  Wahl  ist  eine  Auszeichnung 
besonderer  Art  und  auch  eine  Pruefung  besonderer  Art.  Fuer 
den  abwesenden  Professor  Konovaloff,  der  sicherlich  bedauern 
wird,  nicht  hier  gewesen  zu  sein  und  an  unserem  gemeinsamen 
Fest  teilgenommen  zu  haben,  kann  ich  nur  im  Voraus  seinen 
Dank  und  sicherlich  seine  Zusage  aussprechen.  Fuer  mich 
selbst  aber  sind  die  Gefuehle  sehr  gemischt.  Ich  muss  sagen: 
Viele  Ehre,  viele  Arbeit,  viele  Enttaeuschungen,  viele  graue 
Haare.    Wenn  ich  und  Professor  Konovaloff  diese  Wahl  anneh- 
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men,  so  sind  wir  dessen  wohl  bewusst,  dass  unsere  Kraefte  nicht 
heranreichen  werden,  diesen  Pflichten  gerecht  zu  werden,  aber 
wir  sehen  darin  eine  Ehre,  welche  unserem  grossen  Vaterlande 
und  den  grossen  Maennern — grossen  Chemikern  unseres  Landes 
zu  Teil  geworden  ist.  Ich  erinnere  Sie  nur  an  einige  Namen, 
an  einen  Mann,  den  nur  die  wenigsten  von  Ihnen  nicht  ken- 
nen,  Lomonossoff,  welcher  vor  160  Jahren  bereits  eine  moderne 
Elektrochemie  gegruendet  hat;  an  Grotthus,  einen  russischen 
Chemiker  vor  100  Jahren.  Ich  erinnere  Sie  an  Hess,  der  auch 
Chemiker  war,  und  zum  Schluss  nenne  ich  Ihnen  noch  unseren 
letztverstorbenen  grossen  Landsmann  Mendelejeff  den  Schoe- 
pfer  des  periodischen  Systems  der  Elemente.  Ich  nehme  an, 
dass  die  Ehre,  die  Sie  unserem  Vaterlande  soeben  zugedacht, 
diese  grossen  Maenner  wuerdigt.  Wir  sind  die  Erben  der  Ta- 
ten,  die  diese  Maenner  ausgefuehrt  haben.  Kongresse  werden 
nicht  mit  dem  Kopfe  allein  gemacht.  Auch  das  Herz  hat  dabei 
mitzureden.  Wie  weit  ich  mit  dem  Kopfe  heranreichen  kann, 
vermag  ich  natuerlich  nicht  zu  urteilen.  Was  hingegen  mein 
Herz  anbetrifft,  was  hingegen  alle  die  Wuensche  betrifft,  mein 
Bestes  zu  tun,  Sie  bestens  zu  empfangen,  da  glaube  ich  wohl 
sagen  zu  koennen,  da  will  ich  mich  gerne  und  froehlich  messen, 
mit  den  Herren  die  uns  in  den  vorhergehenden  Congressen  em- 
pfangen haben  und  wenn  ich  nach  drei  Jahren  imstande  sein 
werde,  mein  Amt  wieder  neuen  Haenden  zu  ueberreichen  und 
mit  dem  sonnigen  Humor  vielleicht  zu  sprechen,  wie  unser  gegen- 
waertiger  Praesident,  dann  bin  ich  zufrieden.    Ich  danke  Ihnen. 

The  President:  .  The  next  order  will  be  the  appointment  of 
an  organizing  committee  for  that  Congress,  and  before  announc- 
ing the  names  decided  upon  by  our  friends  in  Russia  and  by 
the  International  Commission,  I  would  like  to  put  this  matter 
to  vote,  that  Professor  Walden,  the  President  of  the  Ninth 
Congress,  shall  be  the  Chairman  of  the  organizing  committee. 

Carried  unanimously. 

The  Russian  Organizing  Committee  will  be: 
Grigori  W.  Chlopin,  emeritus  professor  of  physiological  chem- 
istry; 

Alexsei  I.  Gorboff,  president  of  the  Chemical  Section  of  the 
Imperial  Technical  Society  and  professor  of  chemistry; 
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Wladimir  N.  Ipatieff,  professor  of  chemistry; 
Peter  S.  Kossowitsch,  emeritus  professor  of  agricultural 
chemistry; 

Nikolai  S.  Koumakoff,  president  of  the  Metallurgical  Society 
and  professor  of  chemistry; 

Alexsei  W.  Ssaposchnikoff,  professor  of  chemistry; 

Wjatscheslaw  E.  Tischtschenko,  professor  of  technical  chem- 
istry. 

The  President  of  the  Ninth  Congress  will  be  much  more 
competent  than  I,  and  this  committee,  all  of  whom  reside  in 
St.  Petersburg,  shall  have  power  to  add  to  their  number. 

I  think  we  are  to  be  congratulated  upon  this  cordial  invitation 
of  Russia,  and  at  any  rate,  from  my  own  point  of  view,  I  shall 
look  forward  with  the  utmost  pleasure  at  attendance  at  the  Con- 
gress when  I  can  take  a  side  seat  and  notice  how  our  good  friend 
carries  out  the  many  duties  which  he  knows  he  will  have  to 
perform. 

The  next  business  will  be  the  matter  of  resolutions  which  have 
emanated  from  sections,  and  instead  of  asking  the  chairman 
of  the  sections  to  propose  them,  I  have  arranged  with  other 
members  of  the  International  Commission  to  bring  them  forward, 
with  one  or  two  exceptions. 

At  first,  Section  I :  to  the  first  resolution  which  you  have  printed 
before  you  in  the  four  languages,  I  will  ask  Sir  William  Ramsay 
to  speak. 

Resolution  I. 

That  the  International  Commission  of  Congresses  of 
Applied  Chemistry  be  requested  to  investigate  through  a 
sub-committee  or  otherwise  the  feasibility  and  practica- 
bility of  adopting  the  International  Auxiliary  Language, 
Esperanto,  as  one  of  the  official  languages  for  use  in  the 
Ninth  International  Congress  of  Applied  Chemistry,  the 
investigating  commission  or  committee  to  have  full  power 
to  decide  on  the  matter  in  the  interval  during  the  two 
Congresses,  and  to  reach  a  decision  at  least  one  year 
previous  to  the  opening  of  the  Ninth  Congress. 
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Le  hutieme  congres  international  de  chimie  appliquee 
decide  de  charger: 

La  commission  internationale  des  congres  de  chimie 
appliquee  d'etudier,  soit  chargeant  de  cette  etude  une 
sous-commission  ou  autrement,  s'il  est  pratiquement  pos- 
sible oV adopter  la  langue  internationale  esperanto  comme 
une  des  langues  officielles  du  neuvieme  congres  inter- 
national de  chimie  appliquee  et  de  donner  pleins  pouvoirs 
d  cet  regard  d  la  sous-commission  de  decider  dans  Vinter- 
valle  entre  les  deux  congres  et  moins  un  an  avant  Vou- 
verture  du  neuvieme  congres. 

4> 

Dass  die  Internationale  Kommission  der  Kongresse  fur 
angewandte  Chemie  beauftragt  werde  die  Zweckmdssigkeit 
und  Brauchbarkeit  der  internationalen  Hilfssprache,  Es- 
peranto, als  einer  der  officiellen  Sprachen  fur  den  neunten 
Internationalen  Kongress  fur  Angewandte  Chemie,  entwe- 
der  durch  einen  besonderen  Ausschuss  oder  auf  sonstige 
angebrachte  Weise  zu  untersuchen.  Der  Ausschuss  soil 
bevollmachtigt  sein,  in  der  Zeit  zwischen  den  zwei  Kon- 
gressen  daruber  zu  entscheiden  und  soil  mindestens  ein 
Jahr  vor  Eroffnung  des  neunten  Kongr esses  diesbezugliche 
Beschlussnahmen  bekannt  machen. 

<t> 

Uottavo  congresso  di  chimica  applicata  decide  di  in- 
caricare  la  commissione  internazionale  dei  congressi  di 
chimica  applicata  di  studiare  a  mezzo  di  un  sotton  comi- 
tato  o  altrimenti  se  sia  practicamente  possible  adottare 
la  lingua  internazionale  esperanto  come  una  delle  lingue 
ufficiali  ammesse  alVuso  net  nono  congresso  internazion- 
ale di  chimica  applicata  e  di  dare  pieni  poteri  a  detto 
comitato  di  decidere  questa  questione  nell-intervallo  fra 
i  due  congressi  e  almeno  un  anno  prima  delV apertura 
del  nono  congresso. 

Sir  William  Ramsay:  Mr.  President,  Ladies  and  Gentlemen: 
This  is  a  question  of  an  international  language,  and  it  is  pro- 
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posed  that  an  investigating  commission  or  committee  shall  be 
appointed  to  have  full  power  to  decide  on  the  question  of  an 
international  language  in  the  interval  between  the  two  congresses, 
to  decide  on  the  matter.  It  has  appeared  to  the  Committee  of 
Presidents,  to  take  such  a  step  would  be  somewhat  premature. 
Without  arguing  the  question  in  any  way,  it  has  been  agreed 
by  the  presidents  to  recommend  this  meeting  to  remit  the 
question  to  the  next  Congress  three  years  hence.  It  appears 
to  me  that  this  course  is  peculiarly  advisable,  because  naturally 
the  meeting  here  consists  mostly  of  natives  of  this  country. 
And  it  would  be,  I  think,  a  mistake  for  Americans  to  dictate  to 
the  rest  of  the  world  the  use  of  an  international  language.  In 
Russia,  on  the  other  hand,  a  large  number  of  nations  will  be 
gathered  together.  It  will  be  said  also  that  meeting  in  a  country 
like  Russia,  speaking  a  language  which  is  for  the  most  part 
unknown  to  the  members  of  the  Congress,  necessity  for  an 
international  language  may  impress  itself  upon  the  members 
present  more  than  it  has  upon  this  meeting.  I  therefore  have 
to  suggest  that  this  proposal  be  remitted  to  the  next  Congress, 
meeting  in  St.  Petersburg  in  1915. 

The  PkesIdent:  Of  course  the  International  Commission 
has  no  right  to  dictate,  but  after  careful  consideration  that  is 
the  unanimous  opinion  of  the  Commission.  Shall  we  have  this 
discussed  in  some  other  language? 

Sir  William  Ramsay's  remarks  were  repeated  in  French. 

The  Pkesident:  Do  you  wish  to  hear  it  in  German?  If 
you  do,  hold  up  your  hands. 

(No  repetition  in  German.) 

The  President:  The  vote  will  be  on  the  proposition  of  the 
International  Commission  as  stated  by  Sir  William  Ramsay, 
to  refer  this  to  the  next  Congress,  rather  than  to  a  Committee 
with  power  between  the  two  congresses. 

(A  vote  was  taken  by  show  of  hands,  and  the  President  declared 
it  carried.) 

The  President:  The  next  is  from  this  same  section, 
Resolution  II.  The  first  part  (a)  will  be  spoken  to  by  Sir  William 
Ramsay,  and  the  second  (b)  by  Dr.  Morley  who  will  express 
the  views  of  the  International  Commission. 
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Resolution  II 

(a)  For  commercial  purposes  an  atomic  weight  table 
should  be  prepared  only  once  in  five  years,  put  into  use 
and  be  considered  a  general  standard.  It  should  always 
become  effective  at  a  fixed  date. 

(b)  The  section  of  analytical  chemistry  of  the  "  Verein 
deutscher  Chemiker"  proposes  that  the  question  of  uniform 
sampling  of  ores  should  be  considered  by  the  appropriate 
sub-committee  of  the  International  Committee  on  Analysis. 
(See  p.  221.) 

♦ 

(a)  Pour  la  pratique,  on  ne  devrait  etablir  que  tous  les 
cinq  ans  un  tableau  des  poids  atomiques  lequel  sera 
gineralement  applique'  et  fera  hi  dans  les  relations  des 
chimistes  entre  eux.  II  devrait  entrer  chaque  fois  en 
vigneur  d  partir  d?un  jour  determine. 

(6)  he  groupe  de  chimie  analytique  de  la  Societe  des 
chimistes  allemands  demande  que  la  question  de  V analyse 
suivie  d' echantillons  de  miner ais  soit  remaniee  sur  des 
bases  plus  larges  de  la  part  de  la  sous-commission  cor- 
respondante  de  la  commission  ^analyse  inter nationale. 
(cf.  p.  221.) 

#> 

(a)  Fur  praktische  Zwecke  soil  nur  alle  5  Jahre  eine 
Atomgewichtstabelle  aufgestellt,  allgemein  angewandt 
und  im  gegenseitigen  Verkehr  als  massgebend  angesehen 
werden.  Dieselbe  soil  jeweils  von  einem  bestimmten 
Tage  an  gelten. 

(b)  Die  Fachgruppe  fur  analytische  Chemie  des  Vereins 
deutscher  Chemiker  beantragt,  dass  die  Frage  der  ein- 
heitlichen  Probenahme  von  Erzen  von  der  entsprechenden 
Subkommission  der  internationalen  Analysenkommission 
auf  breiterer  Basis  bearbeitet  wird.    (cf.  p.  221.) 

♦ 

(a)  Una  tavoletta  dei  pesi  di  atomi  deve  esser  fatta  pei 
fini  practici  una  volta  ogni  cinque  anni;  questa  deve  un- 
versalmente  essere  applicata  come  competente  nelle  re- 


XXVIIl] 


Resolution  II 


213 


lazioni  reciproche  tra  le  genti.    La  validitd  delta  stessa 
deve  cominciare  sempre  da  un  dato  giorno. 

(b)  II  gruppo  dei  specialisti  per  la  chimica  analitica 
delV Associazione  dei  chimici  tedeschi  propone,  che  la 
questione  delV  is  pezione  delle  miniere  unificata  debbe 
esser  discussa  ed  elaborata  su  basi  piu  larghe  delta  rela- 
tiva  sottocommissione  del  comitato  internazionale  per 
Vanalisi.    (cf.  p.  221.) 

Sir  William  Ramsay:  I  think  Dr.  Nichols  has  made  it 
sufficiently  clear  that  the  International  Commission  do  not 
want  in  any  way  whatever,  to  force  their  views  upon  the  Con- 
gress. But  perhaps  it  may  guide  the  members  of  the  Congress 
to  express  an  opinion,  if  I  merely  state,  in  one  or  two  words, 
the  present  condition.  It  is  suggested  that  for  commercial 
purposes,  a  table  of  atomic  weights  should  be  prepared  only 
once  in  five  years,  put  into  use,  and  considered  a  general  standard. 
It  shall  always  become  effective  at  a  fixed  date.  I  think  it  is 
known  to  every  one  present,  that  there  is  an  annual  report 
by  an  International  Committee  upon  atomic  weights;  that 
this  report  is  issued  at  the  beginning  of  the  year;  that  it  is  obtain- 
able for  nothing  by  application;  that  it  is  published  as  an  insert 
in  practically  every  chemical  journal.  So  that  as  regards  atomic 
weights,  they  are  revised  annually.  It  appears  to  us  that  it 
would  be  a  mistake  to  superimpose  upon  this  annual  table, 
which  is  already  international,  a  second  table  defining  atomic 
weights  once  every  five  years.  I  concede  that  for  commercial 
purposes,  the  buyers  and  sellers  of  chemicals  may  not  wish  to 
have  to  alter  their  methods  every  year.  On  the  other  hand, 
I  will  point  out  that  the  atomic  weights  of  most  elements  are 
now  perfectly  well  known  and  extremely  unlikely  to  be  disturbed. 
We  therefore,  for  this  reason,  suggest  that  this  resolution  shall 
not  be  passed. 

The  President:  Do  you  sufficiently  understand,  or  shall 
we  have  it  discussed  in  some  other  language? 

(Sir  William  Ramsay's  remarks  were  repeated  in  French.) 

Professor  Hillebrand:  I  think  it  should  be  made  known 
to  the  members  assembled,  and  to  the  Congress,  that  this  is  a 
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resolution  which  was  prepared  by  the  Verein  deutscher  Chemiker. 
It  therefore  has  the  backing  of  a  commercial  body.  I  think 
it  has  received  attention  also  from  a  body  of  men  in  this  country, 
and  that  Dr.  Joseph  W.  Richards  desires  to  present  the  testi- 
mony of  commercial  men,  so  far  as  he  is  acquainted. 

Dr.  Joseph  W.  Richards:  Speaking  for  some  of  the  commer- 
cial interests  of  America,  I  may  say  that  this  is  very  much 
desired,  this  table  every  five  years.  It  is  because  the  table 
corrected  once  every  year  introduces  too  much  confusion  in 
the  commercial  work,  and  too  frequently.  I  know  some  of 
the  commercial  interests  are  in  favor  of  having  this  motion 
passed.  I  would  also  say,  as  Secretary  of  the  American  Electro 
Chemical  Society,  that  the  Board  of  Directors  of  the  American 
Electro  Chemical  Society .  last  Monday  night  unanimously 
approved  of  this,  and  recommended  to  the  Congress  that  it 
should  be  passed. 

Professor  F.  W.  Clarke:  Mr.  President,  Ladies  and 
Gentlemen:  As  chairman  of  the  International  Commission  on 
Atomic  Weights,  it  is  proper  for  me  to  say  that  the  committee 
was  organized  by  the  concurrent  action  of  all  the  great  chemical 
societies  of  the  world,  and  is  now  under  the  supervision  of  the 
International  Association  of  Chemical  Societies.  It  reports, 
therefore,  and  we  received  instructions  from  the  International 
Association  of  Chemical  Societies,  which  I  have  no  doubt  will 
pay  due  attention  to  the  wishes  of  this  Congress.  Any  resolution 
passed  here  upon  this  subject,  therefore,  will  be  recommendatory 
and  not  mandatory. 

There  is  something  to  be  said  on  both  sides  of  the  question. 
I  think  it  is  desirable  that  there  should  be  a  certain  amount 
of  constancy  in  the  atomic  weights  used  for  legal  purposes,  where 
legal  controversies  may  be  involved;  and  it  might  be  well  to 
have  a  fixed  list  for  temporary  use  for  four  or  five  years'  use, 
or  a  three  years'  term,  as  has  been  requested.  On  the  other 
hand,  the  men  who  are  working  with  atomic  weights  on  a  scien- 
tific side,  need  the  best  and  latest  data,  they  need  the  very  best 
figures  that  can  be  given.  I  suspect  that  the  solution  of  the 
problem  will  be,  therefore,  for  the  commercial  chemists  to  adopt 
as  commercial  chemists,  the  table  of  1912,  or  the  table  of  1913, 
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which  is  already  prepared,  and  which  involves  no  appreciable 
changes,  it  will  be  well  for  them  to  adopt  that  in  the  industrial 
circles,  and  leave  the  purely  scientific  side  to  the  judgment  of 
the  men  who  are  using  the  atomic  weights  for  scientific  purposes. 

(These  remarks  are  repeated  in  French  and  German.) 

Dr.  Duisberg:  Meine  Herren:  Es  liegt,  glaube  ich,  ein 
Misverstaendnis  vor.  Es  handelt  sich  hier  nicht  darum  darueber 
zu  entscheiden,  ob  die  Internationale  Atomgewichts-Kongresse, 
ihre  Arbeit  alle  Jahre  fortsetzen  soil,  sondern  die  Ansicht  herrscht 
(und  das  war  die  Voraussetzung  bei  der  Beschlussfassung  in 
diesem  Jahre  des  Vereins  Deutscher-Chemiker  in  Freiburg) 
dass  wenn  die  Kongresse  alle  5  Jahre  stattfinden  werden,  wie 
wir  es  gerne  gesehen  haben  wuerden  (und  es  hoffentlich  so  kom- 
men  wird)  dass  dann  der  Zeitpunkt  dieses  Kongresses  mass- 
gebend  sein  soil  fuer  eine  Tabelle  fuer  alle  commerciellen  Zwecke 
aber  nicht  massgebend  sein  soil  fuer  wissenschaftliche  Zwecke. 
In  diesem  Beschluss  werden  wir  gestuetzt  von  alien  Herren, 
die  in  dem  Dienste  der  Gerichte  stehen,  weil  immer  wieder 
Verwirrungen  und  Misverstaendnisse  hervortreten,  und  um 
hier  Einheit  zu  schaffen  wuenschten  wir  gerne  dass  der  Kongress 
beschliessen  moechte,  einen  gewissen  Zeitpunkt  festzusetzen. 
Wollen  Sie  nicht  5  Jahre,  dann  nehmen  Sie  3  Jahre,  aber  ich 
moechte  sehr  bitten,  diesen  Antrag  anzunehmen,  der,  ich  wieder- 
hole  es,  nicht  fuer  wissenschaftliche  Zwecke  bestimmt  ist, 
sondern  fuer  commercielle  Zwecke,  und  der  nur  dahingeht, 
dass  am  Tage  des  Kongresses  eine  Tabelle  aufgestellt  wird,  die 
bis  zu  dem  naechsten  Kongress  in  3  oder  5  Jahren  Giltigkeit  hat. 

Professor  Giuseppe  Oddo:  Io  credo  che  la  proposta,  dei 
Dottori  di  chimica  applicata,  di  pubblicare  la  tavola  dei  pesi 
atomici,  da  servire  per  la  chimica  industriale,  dopo  un  certo 
numero  di  4,  o  5  anni,  non  solo  si  debba  accettare  per  la  chimica 
applicata,  ma  si  debba  anche  estendere  alia  chimica  pura,  perche 
credo  che  da  un  anno  all'altro  per  quanto  valorose  siano  le  persone 
che  sono  chiamate  a  fare  la  verifica,  riesce  sempre  intempestivo, 
poichS  da  un  anno  alPaltro  le  cose  mutano. 

Pregherei  percid  la  Commissione  Internazionale  di  accordare 
un  certo  lasso  di  tempo,  affinche  questa  critica  sui  lavori  chimici 
possa  essere  fatta  con  maggiore  coscienza  con  maggiore  tempo 
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e  percid  la  proposta  dei  cultori  di  chimica  applicata  sia  estesa 
anche  alia  chimica  pura.  Quello  di  voler  modificare  ogni  anno 
e  perfettamente  una  esagerazione  e  porterebbe  svantaggio  al 
nostro  sviluppo,  alia  nostra  scienza. 

The  President:   Are  there  any  others  who  desire  to  speak? 

Dr.  Clarke:  I  offer  an  amendment  or  substitute  for  the 
motion.  That  it  is  the  desire  of  this  Congress  that  the  Inter- 
national table  for  1912,  which  is  already  extant,  shall  be  re- 
garded for  commercial  purposes  as  the  official  table  until  the 
next  Congress  convenes. 

(This  was  repeated  in  French.) 

The  President:  We  will  vote  upon  Dr.  Clarke's  substitute 
motion  unless  there  are  objections.  As  many  as  are  in  favor 
of  Dr.  Clarke's  substitute  motion  will  signify  it  by  raising  the 
hand. 

(Vote  taken.) 

The  President:  That  is  a  vote,  and  I  think  it  seems  to  be 
quite  satisfactory  to  everybody. 

Dr.  Morley  will  take  up  the  next  matter  (  section  b  of  reso- 
lution II,  p.  212),  which  I  don't  think  will  take  quite  so  long. 

Dr.  Morley:  Mr.  President,  Ladies  and  Gentlemen:  The 
Section  of  Analytical  Chemistry  of  the  Verein  deutscher  Che- 
miker  proposes  that  the  question  of  uniform  sampling  of  ores 
should  be  considered  by  the  appropriate  sub-committee  of  the 
International  Committee  on  Analyses.  The  methods  of  analysis 
of  ores  are  reasonably  satisfactory,  and  are  accessible  to  all. 
The  methods  for  uniform  sampling  are  less  satisfactory,  in  that 
methods  are  now  published  and  accessible  to  all.  The  greater 
interest  is  now  how  to  sample  ores,  but  the  lesser  interests  are 
trebled  by  differences  of  one  half  per  cent  and  one  per  cent  and 
two  per  cent  and  three  per  cent.  Now  the  International  Com- 
mittee of  Analyses  should  study  this  question.  We  don't 
dictate  what  their  conclusions  shall  be,  but  the  International 
Commission  of  the  Congresses  is  unanimously  of  the  opinion 
that  we  should  refer  this  question,  at  the  invitation  of  the  Verein 
deutscher  Chemiker  to  that  committee  already  existing. 

The  President:    Are  there  any  remarks? 

Professor  J.  W.  Richards:    At  the  request  of  the  chairman 
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of  the  section  on  Fuels,  I  would  propose  that  the  words  "and 
fuels' 1  be  added  to  this  resolution,  so  that  the  sampling  of  ores 
and  fuels  be  of  equal  importance. 

The  President:  Very  much  in  the  same  category.  They 
naturally  go  together.  No  objection  whatever  on  the  part  of 
anybody.  A  very  excellent  addition.  All  in  favor  signify  by  a 
rising  vote.    To  the  contrary.    That  is  a  vote. 

Now  we  come  to  the  third,  which  you  will  find  on  page  1  of 
the  English,  and  so  on,  and  Professor  Lindet  will  speak  for  the 
Commission. 

Resolution  III 

Section  I.  of  the  Eighth  International  Congress  of 
Applied  Chemistry  recommends  that  at  this  Congress 
and  future  Congresses  the  reports  of  the  International 
Commission  of  Analyses  and  of  other  Committees  ap- 
pointed under  the  auspices  of  these  Congresses,  be  printed 
in  the  transactions  of  the  Congress,  similarly  to  other  con- 
tributions, according  to  the  precedent  of  previous  Congresses 
and  in  order  to  give  results  obtained  by  co-operation  the 
same  publicity  as  those  of  individual  workers. 

♦ 

La  Section  I.  du  8ieme  Int.  Congres  de  la  chimie  ap- 
plique* e  demande,  que  les  rapports  de  la  Commission  In- 
ternationale d1  Analyses  et  d'autres  commissions  nominees 
par  les  congres  de  la  chimie  appliquee  soient  imprimes 
aussi  bien  par  le  8ieme  Congres,  que  par  les  futures  con- 
gres au  mtme  titre  que  les  autres  communications  aux 
Congrds,  suivant  V  usage  des  congres  anterieurs  et  afin 
de  donner  la  m&me  publicite  aux  resultats  atteints  par 
collaboration  qu}d  ceux  obtenus  par  des  contributeurs 
individuels. 

♦ 

Die  Section  I.  beantragt,  dass  die  Berichte  der  Int. 
Analysenkommission  und  anderer  von  Kongressen  fur 
angewandte   Chemie  neidergesetzten  Kommissionen  in 
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den  Verhandlungsberichten  dieses  8ten  Kongresses  und 
kilnf tiger  Kongresse  in  dhnlicher  Weise  wie  andere 
Beitrdge  gedruckt  werden  sollen,  in  Anlehnung  an  die 
Praxis  friiherer  Kongresse  und  um  den  durch  Kollektiv- 
Arbeit  erzielten  Resultaten  dieselbe  Verbreitung  zu  ge- 
wdhren  die  den  Beitragen  von  Einzelpersonen. 

♦ 

La  Sezzione  I.  delVettavo  Congresso  delta  Chimica  ap- 
plicata  domanda,  che  i  rapporti  delta  Commissione  Inter- 
nazionale  di'Analisi  e  delle  altre  Commissioni  nominate 
dai  Congressi  delta  Chimica  Applicata  siano  stampati 
negli  atti  di  Congresso,  eguali  alle  altre  communicazioni, 
per  questo  Ottavo  Congresso  e  Congressi  futuri  a  seconda 
del  precedente  dei  Congressi  anteriori,  e  per  poter  dare  la 
stessa  pubblicitd  ai  risultati  ottenuto  dalla  cooperazione 
che  quelli  a  dei  lavoratori  individuali. 

Professor  Lindet:  II  s'agit,  Mesdames  et  Messieurs,  (Tune 
simple  affaire  int^rieure. 

Jusqu'ici  les  rapports  de  la  Commission  Internationale  des 
analyses  etaient  imprimis  par  mes  soins,  sur  un  credit  que  je 
demandais  au  precedent  Congres. 

II  s'agit,  pour  donner  plus  de  publicity  aux  rapports  de  cette 
Commission  Internationale  d 'analyses  de  charger  le  Congres 
dorenavant  d'imprimer  les  rapports,  et  nous  demandons  alors 
que  le  credit  que  l'on  m'allouait  soit  diminue  de  la  somme  qui 
representait  les  frais  de  Fimpression  faits  par  moi. 

La  Section  1  du  8eme  International  Congres  demande  que  les 
rapports  de  la  Commission  Internationale  des  Analyses  presides 
par  M.  Lindet,  soient  imprimes  aussi  bien  par  le  9eme  Congres 
que  par  les  futurs  Congres  au  meme  titre  que  les  autres  communi- 
cations afin  de  donner  la  meme  publicite  aux  resultats  obtenus 
en  collaboration  qu'a  ceux  obtenus  par  des  chimistes  travaillant 
individuellement.  Pour  eviter  de  trop  gros  frais  de  publicity, 
je  m'engage,  que  la  totality  des  rapports  ne  depasse  pas  200 
pages. 

Dans  le  cas  ou  des  rapports  trop  importants  seraient  soumis 
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au  president,  il  en  refererait  au  Comite"  des  Anciens  Presidents. 
(Resolution  II  read  in  English,  French,  German  and  Italian.) 
The  President:    Are  there  any  others  who  desire  to  speak? 

"  And  in  addition  that  the  sum  of  a  thousand  francs  be 
granted  for  the  work  of  that  committee." 

As  many  as  are  in  favor  will  signify  by  raising  the  hands. 
You  all  understand  it;  very  simple.  To  the  contrary?  That  is  a 
vote. 

I  am  going  to  ask  Professor  Lindet  to  now  speak  to  the  fourth 
resolution  of  that  section. 

Resolution  IV 

(a)  Section  I  of  the  International  Congress  deems  it 
necessary  that  directions  should  be  prepared  for  tests  of 
hydrometers  and  other  instruments  for  chemical  investi- 
gation and  that  these  directions  be  printed  in  the  four  offi- 
cial languages  of  the  Congress. 

(b)  The  Section  furthermore  is  of  opinion  that  tables 
covering  the  density  and  expansion  of  fluids  and  solutions 
should  be  prepared  and  be  published  internationally. 

(c)  To  this  end  Sub-committee  3  of  the  International 
Committee  on  Analyses  should  be  continued. 

(d)  That  this  Congress  allow  the  sum  of  $600  to  the 
International  Committee  on  Analyses  for  the  work  men- 
tioned in  paragraphs  (a)  and  (b)  above. 

<$> 

(a)  La  Section  I.  du  Congres  International  juge  neces- 
saire  que  des  prescriptions  soient  faites  en  rapport  aux 
epreuves  des  hydrometres  et  instruments  pour  analyses 
chimiques,  et  que  ces  prescriptions  soient  imprimees  dans 
les  quatre  langues  officelles  du  Congres. 

(6)  La  Section  est  aussi  de  V opinion  que  des  tableaux 
devront  etre  faits  sur  la  densite  et  V expansion  des  fluides 
et  solutions,  et  que  ceux-ci  devront  etre  publies  inter- 
nationalement. 
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(c)  Dans  ce  but,  la  Sous-Commission  3.  Interna- 
tionale des  analyses  existera  encore  quelque  temps. 

(d)  Le  Congress  voudra  bien  allouer  la  somme  de  $600 
— d  la  Commission  Internationale  des  Analyses  pour  les 
travaux  mentilnne's  dans  les  paragraphes  (a)  et  (b)  de  ces 
resolutions. 

♦ 

(a)  Die  Section  I.  des  Internationalen  Kongr esses  haelt 
es  fuer  noetig,  dass  die  Vorschriften  fuer  Pruefung  der 
Hydrometer  und  Geraete  fuer  chemische  Untersuchungen 
ausgearbeitet  und  in  den  ier  offiziellen  Sprachen  des  Kon- 
gresses  gedruckt  werden. 

(b)  Sie  haelt  es  ferner  fuer  noetig,  dass  Tabellen  ueber 
die  Dichte  und  die  Ausdehnung  von  Fluessigkeiten  und 
Loesungen  ausgearbeitet  und  international  veroeffentlicht 
werden. 

(c)  Zu  diesem  Behufe  soil  die  Subkommission  8  der 
Kommission  fuer  Chemische  Analysen  noch  weiter  beste- 
hen  bleiben. 

(d)  Der  Kongr  ess  moege  der  Internationalen  Analysen- 
kommission  eine  Summe  von  600  Dollar  zur  Foerderung 
der  unter  (a)  und  (b)  bezeichneten  Arbeiten  bewilligen. 

♦ 

(a)  La  Sezzione  I.  del  Congresso  Internazionale  crede, 
sia  necessario  che  direzioni  siano  date  per  Vesame  degli 
idrometri  ed  altri  istrumenti  che  servono  per  investi- 
gazioni  chimiche  e  che  queste  Direzioni  siano  emanate 
nelle  quattro  lingue  ufficiali  del  Congresso. 

(b)  La  Sezzione  inoltre  &  dell-opinione  che  le  tesi  a 
riguardo  delta  densitd  ed  espansione  dei  fluidi  e  soluzioni 
siano  stampate  e  pubblicato  inter nazionalmente. 

(c)  A  questo  scopo  il  sottocomitato  del  Comitato  In- 
ternazionale su  Analisi,  dovrebbe  continuare  ancora  per 
quache  tempto. 

(d)  II  Congresso  gentilmente  offre  la  somma  di  $600 
alia  Commissione  Analitica  per  il  lavoro  menzionato  nei 
paragrafi  (a)  e  (b)  du  questa  risoluzione. 
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Professor  Lindet:  Le  Comite  des  anciens  presidents  con- 
sidere  que  les  elements  qui  permettent  de  controler  les  aerometres 
et  autres  instruments  de  mesure,  relevent  plut6t  de  la  Com- 
mission Internationale  des  "Constantes  Physiques"  qui  a  ete 
nominee  par  le  Congres  de  Londres  en  1909,  qui  a  depuis  fonc- 
tionne*  r£gulierement  et  qui  est  subventionnee  par  les  differentes 
academies  et  les  differents  Gouvernements. 

Dans  ces  conditions,  le  Comite*  ne  peut  accorder  a  la  Commis- 
sion Internationale  des  analyses  pour  l'etude  sp6ciale  des  aerome- 
tres, etc.  .  .  .  la  subvention  demanded  par  la  Section  1.  du 
Congres. 

(Professor  Lindet's  remarks  were  repeated  in  German  and  in 
Italian.) 

The  President:  Are  there  any  further  remarks?  The 
motion  is  on  the  recommendation  of  the  Commission  that  the 
appropriation  be  not  granted.  As  many  as  are  in  favor  signify 
by  raising  their  hands.    Contrary  minded?    It  is  a  vote. 

Dr.  Richards  has  just  reminded  me,  and  I  would  like  the 
stenographer  to  make  note  of  this  in  the  former  resolution,  that 
he  wishes  also  to  include  metals.  He  was  so  anxious  to  include 
fuel  for  his  friend,  that  he  forgot  metals  for  himself.  If  nobody 
objects,  that  will  be  entered  after  the  former  resolution,  "In 
the  sampling  of  ores,  metals  and  fuels.*'  I  see  no  objection. 
That  will  be  a  vote.    (See  pp.  212.) 

Resolution  V  offered  by  Section  III:  I  will  ask  Mr.  Snelling 
to  state  the  situation  very  briefly. 

Resolution  V 

The  final  report  of  the  Commission  Internationale  pour 
V Etude  de  V  Unification  des  Methodes  d'epreuves  sur  la 
Stabilite  des  Explosifs  is  received,  accepted  and  ap- 
proved, and  the  Commission  is  discharged,  with  thanks 
for  their  services. 

It  is  further  recommended  that  a  permanent  Commit- 
tee of  European  experts  be  appointed,  to  bring  these 
regulations  to  the  attention  of  their  respective  govern- 
ments, and  to  urge  their  adoption. 
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And  it  is  further  recommended  that  the  report  in  French 
submitted  by  this  Commission  be  printed  in  full,  together 
with  the  English  translation  of  the  recommendations  sub- 
mitted by  the  President  of  the  Commission. 

♦ 

Le  rapport  final  de  la  Commission  Internationale  pour 
V Etude  de  V  Unification  des  Methodes  d'epreuves  sur  la 
Stabilite  des  Explosifs  est  regu,  accepte  et  approuve  et 
la  Commission  est  dechargee  avec  remerciments  pour 
ses  services. 

De  plus,  il  est  recommande,  qu'une  Commission  per- 
manente  d' experts  Europeens  soit  nommee,  pour  porter 
ces  regulations  a  Vattention  de  leurs  gouvernements  re- 
spectifs,  et  d'en  soigner  V adoption. 

De  plus,  il  est  recommande,  que  le  rapport  Frangais 
soumis  par  ce  Comite  soit  imprime  completement,  en 
meme  temps  que  la  traduction  anglaise  de  ces  recomman- 
dations  soumises  par  le  President  de  cette  Commission. 

♦ 

Der  Schlussbericht  der  Commission  Internationale 
pour  Vtltude  de  V Unification  des  Methodes  d'Epreuves 
sur  la  Stabilite  des  Explosifs  ist  angenommen  und  ge- 
billigt  worden  und  die  Kommission  wird  mit  Dank  fuer 
ihre  Dienste  entlassen. 

Es  wird  ferner  empfohlen,  dass  ein  permanentes  Ko- 
mittee  von  europaeischen  Experten  einberufen  wird,  um 
diese  Bestimmungen  der  Aufmerksamkeit  ihrer  relativen 
Regierungen  zu  empfehlen  und  dern  Annahme  dringend 
zu  befuerworten. 

Und  es  wird  ferner  empfohlen,  dass  der  von  dieser 
Kommission  gelieferte  franzoesische  Bericht  ganz  ge- 
druckt  wird  zusammen  mit  der  englischen  Uebersetzung 
der  Vorschlaege,  die  von  dem  Praesidenten  der  Kom- 
mission unterbreitet  worden  sind. 


XXVIIl] 


Resolution  VI 


223 


II  rapporto  finale  delta  Commissione  Internazionale  per 
lo  Studio  dell-Unificazione  dei  Metodi  di  prova  sulla  Sta- 
bilitd  degli  Esplosivi  e  stato  ricevuto,  accettato  ed  ap- 
provato  e  la  Commissione  viene  licenziata  con  infiniti 
ringraziamenti  per  i  loro  servigi. 

25  inoltre  raccomandato,  che  sia  nominato  un  Comitato 
composto  di  esperti  Europei,  che  portino  queste  regole  alV- 
attenzione  dei  rispettivi  Governi  sollecitandone  Vadozione. 

E  raccomandato  infine  che  il  rapporto  in  France-ce 
sottomesso  dalla  Commissione  suddetta  venga  stampato 
per  inter o,  assieme  alia  traduzione  in  Inglese  delle  racco- 
mandazioni  sottomesse  dal  Presidente  delta  Commissione. 

Mr.  Snelling:  Mr.  President,  Members  of  the  Congress; 
On  the  resolution  that  the  final  report  of  the  Commission  Inter- 
nationale pour  1' Etude  de  TUnification  des  Methodes  d'epreuves 
sur  la  Stabilite  des  Explosifs  is  received,  accepted  and  approved, 
and  the  Commission  is  discharged,  with  thanks  for  their  services. 
It  is  further  recommended  that  a  permanent  committee  of 
European  experts  be  appointed  to  bring  these  regulations  to  the 
attention  of  their  respective  governments,  and  to  urge  their 
adoption; 

And  it  is  further  recommended  that  the  report  in  French  of  the 
Commission  be  printed  in  full,  together  with  the  English  trans- 
lation of  the  recommendations  submitted  by  the  President  of 
the  Commission. 

The  President:  The  International  Commission  approves 
of  this.  Are  there  any  remarks  to  be  made?  All  those  in  favor 
will  signify  by  raising  the  hand.  Contrary  minded?  It  is  a 
vote. 

Resolution  VI 

(a)  That  the  disinfectants  used  in  different  countries 
should  be  controlled  by  a  simple  bacterial  test  capable  of 
being  easily  effected,  and  that  a  Committee  from,  this 
Congress  do  confer  with  a  committee  of  the  Interna- 
tional Hygiene  Congress  to  define  such  test. 

(b)  That  the  President  of  the  International  Congress 
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of  Applied  Chemistry  be  requested  to  appoint  a  Commit- 
tee of  three  to  represent  this  Congress  for  this  purpose. 

(c)  That  the  International  Congress  of  Hygiene  and 
Demography  be  invited  to  appoint  a  similar  Committee. 

4 

(a)  Que  les  disinfectants  employes  dans  les  divers  pays 
soient  contrdles  par  une  simple  epreuve  bacteriologique, 
qui  pent  Ure  effectuee  aisement,  et  qu'un  Comite  du  Con- 
gres confer e  avec  un  Comite  du  Congr&s  International 
d'Hygiene  pour  deffnir  cette  epreuve. 

(b)  Que  le  president  du  Congres  International  de 
Chimie  appliquee  soit  prie  de  nommer  un  Comite  de 
trois  membres  pour  representer  ce  Congres  d  cet  effet. 

(c)  Que  le  Congres  International  d'Hygiene  et  de 
Demographie  soit  incite  d  nommer  un  Comite  similaire. 

<%> 

(a)  Dass  die  in  den  verschiedenen  Laendern  gebrauch- 
ten  Desinfektionsmittel  durch  eine  einfache  bakteriolo- 
gische  Pruefung  kontrolliert  werden,  die  leicht  vorge- 
nommen  werden  kann,  und  dass  eine  Kommission  dieses 
Kongresses  mil  einem  Komite  des  Internationalen  Hy- 
giene-Kongresses  konferirt  und  die  Art  einer  solchen 
Pruefung  bestimmt. 

(b)  Dass  der  Praesident  des  Internationalen  Kon- 
gresses fuer  angewandte  Chemie  ersucht  wird,  ein  Komite 
von  3  Mitgiledern  zu  bestellen,  das  diesen  Kongress  fuer 
diesen  Zweck  vertreten  soil. 

(c)  Dass  der  Internationale  Kongress  fuer  Hygiene  und 
Demographie  aufgefordert  werde,  ein  aehnliches  Komite 
zusammentreten  zu  lassen. 

♦ 

(a)  Che  i  disinfettanti  usati  nei  diver  si  paesi  siano  tutti 
controllati  da  una '  sola  prova  batter iologica,  che  possa 
facilmente  effettuarsi,  e  che  un  Comitato  di-questo  Con- 
gresso  conferisca  col  Comitato  del  Congresso  Inter na- 
zionale  de  Igiene,  per  definire  una  tale  prova. 
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(b)  Che  il  Presidente  del  Congresso  Internazionale  su 
Chimica  Applicata  sia  pregato  di  nominare  un  Comitate 
di  ire  membri,  che  rappresenti  il  presente  Congresso  a  tal 
scopo. 

(c)  Che  il  Congresso  Internazionale  di  Igiene  e  Demo- 
grafia  sia  invitato  a  nominare  un  Comitato  come  sopra 
detto. 

This  resolution  as  placed  here  is  approved  by  the  International 
Committee.  Are  there  any  others  who  desire  to  speak  upon  it? 
If  not,  those  in  favor  of  the  present  resolution  will  signify  by 
saying  "Aye"? 

(Chorus  of  voices:  Aye.) 

The  President:    Contrary  no.    It  is  carried. 

Now  this  arranges  for  the  assignment  of  a  committee  of  three, 
and  if  you  have  no  objection  I  will  appoint  that  committee, 
and  will  give  the  names  handed  me  by  the  section  presidents. 
Have  you  any  objection?    I  would  appoint 

1.  Karl  Imhoff,  Essen,  Germany. 

2.  Samuel  Bideal,  London,  England. 

3.  Earl  B.  Phelps,  New  York  City. 
Is  that  satisfactory? 

Carried  unanimously. 

Resolution  VII  offered  by  Section  VlIIc:  Mr.  Lindet  will 
present  it. 

Resolution  VII 

That  the  International  Committee  of  Analytical  Meth- 
ods for  Food  Products  shall  continue  its  work  and  that 
the  sum  of  Six  Hundred  Dollars  ($600.00)  be  appro- 
priated for  that  purpose. 

♦ 

he  VIII  Congres  International  de  Chimie  appliquee 
demande  que  la  Commission  Internationale  d' unification 
des  methodes  d'analyse  des  Denrees  alimentaires  con- 
tinue ses  travaux  et  que  le  Congres  lui  donne  $600  pour 
ce  but. 

♦ 

16 
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Der  VIII  Internationale  Kongress  fuer  angewandte 
Chemie  wolle  beschliessen,  dass  die  Internationale  Kom- 
mission  fuer  einheitliche  Untersuch  ungsmethoden  der 
Nahrungsmittel  mit  der  Fortsetzung  ihrer  Arbeiten  beauf- 
tragt  und  ihr  hierfuer  die  Summe  von  600  Dollars  zur 
Verfuegung  gestellt  wirde. 

♦ 

Che  il  Comitato  Internazionale  di  Metodi  Analitichi  per 
prodotti  alimentari  continuerd  il  suo  lavoro  e  che  la  somma 
di  Seicento  dollari  ($600.00)  viene  data  dal  Congresso  per 
questo  fine. 

Professor  Lindet:  Messieurs:  II  s'agit  d'appliquer  a  la 
Commission  presided  par  M.  von  Buchka,  qui  a  pour  but  l'uni- 
fication  des  m^thodes  d'analyse  des  matieres  alimentaires  aux 
memes  regies,  que  celles,  qui  ont  6te*  appliquees  a  la  Commis- 
sion presidee  par  M.  Lindet. 

Le  Comite  decide  d'appliquer  a  la  Commission  Internationale 
des  analyses  pour  les  produits  alimentaires  presidee  par  M.  le 
Dr.  von  Buchka  la  meme  regie  qui  a  imposed  a  la  Commission 
Internationale  des  analyses  qui  est  presidee  par  M.  Lindet. 

De  plus,  le  Comite  demande  pour  M.  von  Buchka  le  meme 
credit  que  pour  moi,  c'est-a-dire  la  somme  de  1.000  francs  ou  de 
$200.— 

The  President:    Is  that  satisfactory  to  Dr.  von  Buchka? 

Dr.  von  Buchka:    Yes,  I  am  quite  satisfied  with  it. 

The  President:  It  is  very  simple,  and  ends  up  with  the  ap- 
propriation of  a  thousand  francs,  or  two  hundred  dollars,  the 
same  as  for  the  Committee  under  the  Presidency  of  Monsieur 
Lindet.  Are  there  any  who  desire  to  speak?  If  not,  as  many 
as  are  in  favor  raise  their  hand.    Contrary  minded?    It  is  a  vote. 

The  next  is  Resolution.  VIII,  Section  XI,  which  will  be  pre- 
sented by  Monsieur  Lindet: 

Resolution  VIII 

(a)  That  Sub-committee  XI.  of  the  International  Com- 
mittee on  Analyses  shall  continue  its  work  of  inquiry  into 


XXVIIl] 


Resolution  VIII 


227 


special  cases  having  international  interest  in  which  reason 
for  a  unification  of  analytical  methods  for  organic  coloring 
matter  exists. 

(b)  That  the  International  Committee  on  Analyses  shall 
suggest  that  all  Governments  adopt  identical  regulations 
concerning  the  organic  coloring  matters  whose  use  in  food 
products  is  to  be  permitted  or  forbidden,  and  that  it  shall 
further  propose  the  adoption  of  uniform  analytical  meth- 
ods required  in  connection  with  such  regulations. 

(c)  That  Sub-committee  XI.  of  the  International  Com- 
mittee on  Analyses  shall  appoint  a  committee  {limited  to 
three  or  five  members)  to  examine  ways  and  means  to 
secure,  with  the  co-operation  of  the  manufacturers,  in- 
formation concerning  the  reactions  and  analysis  of  re- 
cently introduced  organic  coloring  matters,  to  bring  about 
a  suitable  publication  of  results,  and  to  present  a  report 
on  the  same  to  the  next  Congress. 

♦ 

(a)  Que  la  Sous-Commission  XI.  du  Comite  Interna- 
tional des  Analyses  poursuivra  ses  travaux  oVinguistion 
dans  des  cas  speciaux  ou  Vunification  de  methodes  ana- 
litiques  pour  la  chimie  des  matieres  colorantes  organiques 
peut  presenter  un  interet  international. 

(b)  Que  la  Commission  Internationale  d' analyses  fasse 
la  suggestion,  que  tous  les  Gouvernements  adoptent  des 
regulations  identiques  en  rapport  aux  matieres  colorantes 
organiques,  Vusage  desquelles  est  permis  ou  defendu  dans 
les  denrees  alimentaires,  et  qu'elle  propose  egalement  Va- 
doption  de  methodes  analytiques  uniformes  necessaires  en 
rapport  avec  ces  regulations. 

(c)  Que  la  Sous-Commission  XI.  de  la  Commission 
Internationale  d'analyses  denominera  un  comite  (limite  d 
trois  ou  cinq  membres),  dans  le  but  d' examiner,  de  concert 
avec  les  fabricants,  les  moyens  pour  obtenir  des  informa- 
tions relativement  aux  reactions  et  analyses  de  matieres 
colorantes  organiques  introduites  recemment,  de  maniere 
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d  produire  une  publication  appropries  des  resultats,  et 
oVen  presenter  un  report  au  Congres  prochain. 

<s> 

(a)  Dass  die  Unterkommission  XI.  der  Internationalen 
Analysen-Kommission  ihre  Untersuchungsarbeit  an  be- 
sonderen  Faellen  von  internationaler  Bedeutung  fortsetzen 
soil,  fuer  welche  Faelle  eine  Vereinbarung  der  analyti- 
schen  Methoden  der  organischen  Farbstoffe  moeglich  ist. 

(6)  Dass  die  Internationale  Analysen-Kommission  die 
Regierungen  alter  Laender  ersuchen  soil,  gleichmaessige 
Vorschriften  in  Bezug  derjenigen  organischen  Farbstoffe 
zu  machen,  fuer  welche  eine  Erlaubnis  oder  ein  Verbot 
in  der  Anwendung  fuer  Lebensmittel  verhanden  ist;  und 
dass  fernerhin  die  Kom'mission  die  Annahme  von  gleich- 
maessigen  analytischen  Methoden  fuer  solche  Vorschrif- 
ten vorschlagen  soil. 

(c)  Dass  die  Unterkommission  XI.  der  Internationalen 
Analysen-Kommission  eine  besondere  Kommission  (von  8 
bis  5  Mitgliedern)  ernennen  soil  mit  der  Aufgabe,  in  Ge- 
meinschaft  mit  Fabrikanten  Mittel  und  Wege,  in  Bezug 
auf  die  Reaktionen  und  Analysen  der  neueren  organi- 
schen _  Farbstoffe  zu  ermitteln,  passende  Veroeffentlichun- 
gen  der  vorhandenen  Resultate  zu  machen  und  einen  vollen 
Bericht  derselben  an  den  naechsten  Kongress  zu  erstatten. 

♦ 

(a)  Che  il  Sub-Comitato  XI.  del  Comitato  Internazio- 
nale  su  Analisi,  continuerd  il  suo  lavoro  d'inchiesta,  in 
quei  casi  speciali,  dove  vi  e  ragione  per  un  interesse  inter- 
nazionale,  per  Funificazione  dei  metodi  di  analisi,  nelle 
materie  organiche  colorate. 

(b)  Che  il  Comitato  Internazionale  su  Analisi  sug- 
gerisca  che  tutti  i  Governi  adottino  regole  identiche,  a 
riguardo  delle  materie  organiche  colorate,  il  cui  uso  viene 
permesso  o  proibito  in  prodotti  alimintati,  e  proporre 
inoltre  che  metodi  uniformi  di  analisi,  siano  adottati  in 
connezione  con  le  regole  suddette. 
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(c)  Che  il  Sub-Comitato  XI.  del  Comitate  Internazio- 
nale  su  Analisi,  nomini  un  Comitato  (limitato  a  3  o  5 
membri),  per  esaminare  e  discutere  i  vari  mezzi,  onde 
poter  ottenere,  con  la  cooperazione  dei  fabbricanti,  infor- 
mazioni  concernenti  V analisi  di  materi  organiche  colorate, 
recentemente  introdotte,  pubblicarne  i  risultati  e  presentare 
un  rapporto  dei  suddetti  resultati  al  prossimo  Congresso. 

Professor  Lindet:  II  s'agit,  Messieurs,  d'une  question  en- 
core interieure. 

A  la  Commission  Internationale  des  analyses,  il  y  a  eu  une 
Section,  la  Section  11  de  la  Commission  Internationale  des  analyses 
qui  a  emis  le  voeu  suivant : 

Que  la  Sous-Commission  11,  (page  3  en  francais)  pour-suivra 
ses  travaux  d'inquisition  dans  des  cas  speciaux  ou  Tunification 
des  methodes  analytiques  pour  la  chimie,  des  matieres  colorantes 
organiques  peut  presenter  un  interet  international. 

Que  la  Commission  Internationale  fasse  la  suggestion  que  tous 
les  gouvernments  adoptent  des  regulations  identiques  en  rapport 
aux  matieres  colorantes  organiques,  l'usage  desquelles  est  permis 
ou  defendu  dans  les  denrees  alimentaires,  et  qu'elle  propose 
6galement  l'adoption  de  methodes  analytiques  uniformes  neces- 
saires  en  rapport  avec  ces  regulations. 

Que  la  Sous-Commission  11  de  la  Commission  Internationale 
d 'analyses  denominera  un  comite*  (limits  a  3  ou  5  membres) 
dans  le  but  d'examiner,  de  concert  avec  les  fabricants,  les  moyens 
pour  obtenir  des  informations  relativement  aux  reactions  et 
analyses  de  matieres  colorantes  organiques  introduites  recement, 
de  maniere  a  produire  une  publication  appropriee  des  re*sultats, 
et  d'en  presenter  un  rapport  au  Congres  prochain. 

La  question  a  ete  discutee  a  —  du  Congres. 

La  Section  1  et  la  Section  2  presidees  par  M.  et  les  membres 
presents  ont  ete  unanimes  pour  admettre  ces  3  regies  que  je 
viens  de  faire  connaitre. 

The  President:  Are  there  any  objections  to  that?  If  not, 
as  many  as  are  in  favor  will  raise  their  hands.  Contrary  minded? 
It  is  a  vote. 

The  next  resolution,  and  the  last  one  printed  here,  is  rather 
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long,  and  I  will  not  read  it,  because  you  have  it  in  your  hand. 
It  is  the  unanimous  opinion  of  the  International  Committee, 
and  it  also  was  the  opinion  of  the  Executive  Committee  of  this 
Congress,  who  discussed  it  many  times,  that  the  matter  suggested 
is  absolutely  impracticable,  and  the  Commission  recommends 
that  this  resolution  be  not  adopted.  Are  there  any  who  desire 
to  speak  on  that  subject? 

Resolution  IX 

The  future  Congresses  of  Applied  Chemistry  shall  ex- 
amine and  report  upon  the  progress  and  position  of 
chemical  industry  in  each  of  the  countries  represented  at 
the  preceding  Congress,  having  particular  regard  to  the 
relation  between  the  development  in  the  different  branches 
of  chemical  industry  and  custom  tariffs. 

For  this  purpose  the  Executive  Committee  of  the  IXth 
Congres  shall  be  entrusted  with  the  drawing  up  of  such 
a  report  of  the  development  of  chemical  industry  in  that 
country  where  the  said  Congress  is  to  be  held.  This 
report,  based  on  the  existing  statistical  and  historical 
facts,  is  to  appear  a  year  before  the  meeting  of  the  Con- 
gress, and  after  its  issue  experts  in  different  countries 
shall  be  entrusted  by  the  Section  with  the  work  of  draw- 
ing up  similar  reports  on  the  development  of  chemical 
industry  in  their  respective  countries.  These  reports 
would  comprise  an  authoritative  source  of  information 
as  to  the  condition  of  chemical  industries  throughout  the 
world. 

The  Congress  hopes  that  the  Governments  of  the  dif- 
ferent countries  will  further  this  work,  which  is  of  high 
importance  to  the  estimation  of  the  effects  of  the  existing 
commercial  policy  and  to  the  renewal  of  commercial 
treaties. 

♦ 

Les  futurs  Congres  de  Chimie  Appliquee  examineront 
et  feront  un  rapport  sur  Vetat  et  les  progress  des  indus- 
tries chimiques  dans  chaque  pays  represente  au  Congrds 
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precedent,  etudiant  tout  particulierement  le  rapport  qui 
existe  entre  le  developpement  des  differentes  branches 
de  Vindustrie  chimique  et  les  tar  if s  douaniers. 

A  ce  but,  le  Comite  executif  du  IX.  Congres  sera 
charge  d'un  rapport  sur  le  developpement  de  Vindustrie 
chimique  du  pays  ou  le  dit  Congres  aura  lieu.  Ce  rap- 
port base  sur  les  donnees  statistiques  et  historiques 
existantes  devra  paraUre  un  an  avant  Vassemblee  du 
Congres.  Apres  sa  publication,  la  Section  charger  a  des 
experts  de  differ ente  pays  de  V elaboration  de  pareils 
rapports  su  le  developpement  se  Vindustrie  chimique  de 
leurs  pays.  Ces  rapports  seront  une  source  authentique 
d1  information  sur  les  conditions  des  industries  chimiques 
du  monde. 

Le  Congres  espere  que  les  Gouvernements  des  differ ents 
pays  favoriseront  ce  travail  important  pour  V estimation 
des  effects  de  la  politique  douaniere  actuelle  ainsi  que 
pour  le  renouvellement  des  traites  commerciaux. 

♦ 

Die  naechsten  internationalen  Kongresse  fuer  angewandte 
Chemie  werden  ueber  den  Stand  und  die  Entwicklung  der 
chemischen  Industrie  in  alien  Laendern,  welche  bei  dem 
vorangegangenen  Kongresse  vertreten  waren,  eingehend  ber- 
ichten.  Die  Berichterstattung  wird  auf  den  Zusammen 
hang  zwischen  der  Zolltarifgesetzgebung  und  der  Entwick- 
lung der  verschiedenen  Zweige  der  chemischen  Industrie 
besonderes  Gewicht  legcn. 

Zu  diesem  Behufe  wird  das  Vorbereitungs-Komittee  des 
IX.  Kongresses  mit  der  Aufgabe  betraut,  ueber  die  Ent- 
wicklung der  chemischen  Industrie  in  jenem  Lande,  in 
welchem  der  erwaehnte  Kongress  stattfinden  wird,  einen 
eingehenden  Gericht  zu  erstatten.  Dieser  Bericht,  wel- 
cher  sich  auf  die  vorhandenen  statistischen  und  histor- 
ischen  Tatsachen  stuetzen  wird,  soli  ein  jahr  vor  dem 
Zusammentritt  des  IX.  Kongresses  erscheinen.  Nach 
der  Herausgabe  dieses  Berichtes  soil  die  Sektion  in  den 
verschiedenen  Laendern  Fach-Experten  damit  betrauen, 
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aehnliche  Verichte  ueber  die  Entwicklung  der  chemischen 
Industrie  in  ihren  Laendern  auszuarbeiten.  Die  Berichte 
sollen  in  ihrer  Gesamtheit  eine  verlaessliche  Quelle  von 
Informationen  ueber  die  Entwicklung sbedingungen  der 
chemischen  Industrie  in  beiden  Weltteilen  darstellen. 

Der  Kongress  giebt  der  Hoffnung  Ausdruck,  dass  die 
Regierungen  der  verschiedenen  Staaten  dieses  Werk, 
welches  von  hoher  Bedeutung  fuer  die  Beurgheilung  der 
Ergebnisse  der  gegenwdrtigen  Handelspolitik  und  fuer 
die  Erneuerung  der  Handelsvertraege  ist}  ihrerseits  un- 
terstuetzen  und  foerdern  werden. 

♦ 

I  futuri  congressi  di  Chimica  Applicatoria  esamineran- 
no  e  feranno  rapporto  sullo  stato  ed  i  progressi  delle  in- 
dustrie  chimiche  di  tutti  i  paesi  rappresentati  al  Congresso 
precedente  studiando  particolarmente  il  nesso  esistente  fra 

10  sviluppo  dei  differ enti  rami  dell Hndustria  chimica  e  le 
tariff e  doganali. 

A  tale  scopo  il  comitato  esecutivo  del  XI.  congresso  sera 
incaricato  di  redigere  un  rapporto  concernente  lo  sviluppo 
dell  Hndustria  chimica  del  paese  ove  il  congresso  avrd  luogo. 

Questo  rapporto  basato  sulle  date  statistiche  e  storiche 
dovrd  comparire  un  anno  prima  del  unirsi  del  congresso. 
Dopo  la  publicazione  dello  stesso,  la  Sezione  incaricherd 
degVesperti  dei  differenti  paesi  delta  redazione  di  simili 
rapporti  sullo  sviluppo  delV industria  chimica  dei  loro 
propri  paesi. 

Questi  rapporti  serviranno  quale  fonte  oVinformazione 
autentica  delle  condizioni  dell  Industrie  chimiche  del 
mondo. 

II  Congresso  spera  che  i  Governi  dei  singoli  paesi  so- 
steranno  guesto  lavoro  ugualmente  importante  per  Vap- 
preziazione  degVefetti  delle  poltica  doganale  attuale  e  per 

11  rinovamento  dei  trattati  comerciali. 

Dr.  Grossman:  Meine  Herren  und  Damen:  Bei  dem  vorigen 
Kongresse  wurde  der  Vorschlag  bereits  gemacht,  und  auch  an- 
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genommen,  dass  in  dem  Lande,  wo  ein  internationaler  Kongress 
stattfindet,  auch  ein  Bericht  ueber  die  industriellen  Zustaende 
des  Landes  geliefert  wird.  Man  hat  in  dem  Berichte  hier  Ver- 
schiedenes  ueber  die  chemische  Industrie  in  den  verschiedenen 
Staaten  mit  geteilt,  und  das  ist  auch  sehr  dankenswert.  Wir 
erhielten  ausserdem  einen  ausfuehrlichen  Bericht  von  Kanada, 
den  ich  gerne  der  Aufmerksakeit  der  Herren  empfehlen  moechte. 
Ich  glaube,  es  waere  sehr  wuenschenswert  auch  in  Russland  einen 
Bericht  ueber  die  chemische  Industrie  einzuholen,  und  glaube  ich 
dass  dies  die  allgemeine  Interesse  haben  wuerde;  und  moechte  ich 
wissen,  ob  es  nicht  moeglich  waere  von  der  Russischen  Regier- 
ung  das  Versprechen  zu  bekommen,  dem  Kongresse  in  Russland 
etwas  ueber  den  Zustand  der  chemischen  Industrie  in  Russland 
mitzuteilen. 

Professor  J.  W.  Richards:  Mr.  President,  Members:  It  may 
be  interesting  to  know  that  in  regard  to  this  question  the  Inter- 
national Geological  Congress  made  a  long  report  concerning 
the  countries  in  which  the  different  Congresses  have  met,  and  it 
has  been  done  voluntarily,  and  it  has  become  the  custom,  and  I 
believe  if  it  were  laid  upon  the  committee  as  a  duty,  it  would  not 
be  so  well  performed  as  if  it  were  merely  done  as  a  custom. 

The  President:  Dr.  Walden,  would  you  give  us  your  views? 
What  would  you  propose? 

Herr  Walden:  Ich  meine,  dass  diese  Sache  eigentlich  nicht 
gut  von  uns  der  Regierung  vorgeschrieben  werden  kann.  Wenn 
hier  ein  Beschluss  gefasst  werden  kann,  so  kann  das  nur  in  Form 
eines  Wunsches  geschehen.  Wir  haben  augenblicklich  einen 
Verein  in  St.  Petersburg,  der  die  Hebung  der  chemischen  Kunst 
ueberhaupt  im  Augebehaelt,  und  das  was  hier  gewiinscht  wird, 
haben  die  Herren  uns  freiwillig  berichtet,  aber  sie  haben  es 
freiwillig  getan,  und  werden  es  nicht  tun  wenn  wir  beabsichtigen, 
es  ihnen  durch  die  Regierung  aufzudraengen,  denn  "Man  merkt 
die  Absicht  und  wird  verstimmt." 

The  President:  Of  course  it  would  be  something  you  could 
not  possibly  do  in  the  United  States.  If  our  friends  in  Russia 
wish  it,  why  of  course  we  can  have  no  objection,  but  the  Com- 
mission are  of  the  opinion  that  it  is  impracticable,  and  I  still 
continue  to  the  same  belief.    We  have  heard  Dr.  Duisberg 
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speak  for  an  hour  and  a  half,  and  he  only  touched  on  a  very  few 
things,  not  one-fiftieth  of  what  could  be  touched  on,  and  how  can 
we  ask  a  committee,  with  the  amount  of  work  they  have  to  do, 
to  prepare  something  which  would  be  something  herculean  in 
its  proportions.  However,  if  they  wish  to  do  it  voluntarily, 
we  would  be  delighted.  As  many  as  are  in  favor  of  the  recom- 
mendation of  the  committee,  signify  by  raising  their  hands. 
Contrary?  Carried — that  it  will  not  be  required  of  the  next 
Congress,  but  anything  they  provide  will  be  very  welcome. 

We  now  come  to  the  proposals  brought  forward  by  the  Inter- 
national Commission  itself,  and  I  am  going  to  ask  Dr.  Strohmer 
to  read  the  first  resolution  in  German.  You  can  all  follow  it  in 
the  other  languages. 

Dk.  Strohmer:  Meine  Herren;  Herr  Remington  hat  uns 
mehrere  Vorschlaege  vorgelegt,  welche  jedoch  nicht  rechtzeitig 
abgefasst  wurden,  um  der  Kommission  zur  Beschlussfassung 
vorgelegt  zu  verden. 

Dass  die  Sektion  VUIb  des  VIII.  International  Kongresses 
fuer  angewandte  Chemie  die  Eignung  der  Internationalen  Bestim- 
mungen  fuer  Staerke,  Reinheit,  Art  der  Pruefung  und  Namen- 
klatur  fuer  Pharmacopaeische  Praeparate  pruefe. 

Beschlossen: 

Nachdem  Sektion  VUIb.  (Pharmaceutische  Chemie)  des 
VIII.  Internationalen  Kongresses  fuer  angewandte  Chemie  den 
Bericht  der  Internationalen  Kommission  betreffs  "Variation  in 
der  Aktivitaet  der  giftigen  (Toxic)  Droguen"  erhalten  und 
diskutiert  hat,  hat  sie  beschlossen,  dass  es  wuenschenswert  ist, 
dass  das  Studium  dieser  Frage  fortgesetzt  wird  und  dass  die 
Internationale  Kommission  reformiert  werde,  indem  sie  aus  den 
folgenden  8  Mitgliedern  bestehe: 

Oesterreich,  Prof.  Wilhelm  Mitlacher;  Frankreich,  Prof.  E. 
Bourquelot;  Deutschland,  Prof.  H.  Thorns;  Gross  Britannien, 
Francis  Ransom;  Niederlande,  Prof.  L.  Van  Itallic;  Russland, 
W.  Ferrein,  Mag.  Ph.;  Schweiz,  Prof.  A.  Tschirch;  Vereinigte 
Staaten,  Dr.  R.  H.  True,  und  den  folgenden  drei  Sekretaeren: 
G.  P.  Forester,  F.C.S.,  Europeaischer  Kontinent,  Peter  McEwan, 
F.C.S.,  Gross-Britannien;  Otto  Raubenheimer.  Vereinigte 
Staaten. 
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Es  wird  ferner  beschlossen,  dass  diese  Kommission  autorisiert 
wird,  die  Mitarbeit  anderer  Personen  zu  erwerben,  die  aktiv 
interessiert  sind  an  der  oeffentlich  bekannt  zu  machenden  inter- 
nationalen  Gleichheit  der  Bestimmungen  fuer  Pstarkwiskinde- 
Droguen  und  Verbesserung  ihrer  Kultivation  und  Kollektion. 

Dass  die  Internationale  Kommission  der  Kongresse  fuer 
angewandte  Chemie  ersucht  werde,  die  Organisation  eines 
Komites,  durch  Joseph  P.  Remington,  zu  billigen,  welches  aus 
chemischen  Experten  mit  Zustimmung  der  Kommission  zusam- 
mengesetzt  werden  soli.  Die  Aufgabe  dieses  Komites  soil  sein, 
Information  ueber  chemische  Produkte  und  fluechtige  Oele, 
welche  gegenwartig  in  der  Pharmacie  im  Gebrauch  sind,  aus 
jeder  erreichbaren  Quelle  zu  sammeln,  ebenso  ueber  die  gebraeuch- 
lichen  Pruefungen  der  Identitaet  und  Reinheit  dieser  Produkte 
und  Oele;  ferner,  Typen  und  Pruefungsmethoden  mit  Ruecksicht 
auf  eine  Einheitlichkeit  derselben  fuer  die  ganze  Welt  in  Betracht 
zu  nehmen,  und  endlich  ueber  seine  Arbeiten  einen  Bericht  an 
den  neunten  Internationalen  Kongress  vorzulegen. 

The  Peesident:  You  have  all  read  in  your  own  languages, 
what  Dr.  Strohmer  has  read,  I  suppose.  Are  there  any  objec- 
tions'?   As  many  as  are  in  favor  will  raise  their  hands. 

Resolution  X 

(a)  That  Section  VI I  lb.  of  the  Eighth  International 
Congress  of  Applied  Chemistry  consider  the  feasibility  of 
international  standards  of  strength,  purity,  method  of 
testing  and  nomenclature  of  pharmacopceial  preparations. 

(b)  Section  VI I  lb.  (Phramaceutical  Chemistry)  of  the 
Eighth  International  Congress  of  Applied  Chemistry  hav- 
ing received  and  discussed  the  report  of  the  International 
Commission  on  "Variation  in  the  Activity  of  Toxic 
Drugs,' 1  resolves  that  it  is  desirable  that  this  inquiry  be 
continued  and  that  the  International  Commission  be  re- 
formed and  to  consist  of  the  following  eight  members: 

Austria,  Prof.  Wilhelm  Mitlacher;  France,  Prof.  E. 
Bourquelot,  Germany,  Prof.  H.  Thorns;  Great  Britain, 
Francis  Ransom,  Netherlands,  Prof.  L.  Van  Itallic; 
Russia,  W.  Ferrein,  Mag.  Th.,  Switzerland,  Prof.  A. 
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Tschirch,  United  States,  Dr.  R.  H.  True,  and  the  fol- 
lowing three  secretaries;  G.  P.  Forrester,  F.  C.  S.,  Eu- 
ropean continent,  Peter  McEwan,  F.  C.  S.,  Great  Britain; 
Otto  Raubenheimer,  United  States. 

(c)  It  is  further  resolved  that  this  commission  be  author- 
ized to  enlist  the  co-operation  of  other  persons  actively 
interested  in  promulgating  international  uniformity  of 
standards  for  potent  drugs  and  improvement  in  their 
cultivation  and  collection. 

(d)  That  the  International  Commission  of  Congresses  of 
Applied  Chemistry  be  requested  to  approve  the  organiza- 
tion of  an  international  committee  under  Joseph  P.  Rem- 
ington, and  composed  of  chemical  experts  approved  by 
this  commission,  whose  duty  shall  be  to  collect  informa- 
tion from  every  availble  source  on  chemical  products 
and  the  essential  oils  used  in  pharmacy,  and  to  investigate 
the  tests  now  in  use  to  prove  the  identity  and  purity  of 
said  products  and  oils;  also  to  consider  standards  and 
tests  with  the  view  of  establishing  uniformity  in  the 
same  throughout  the  world,  and  to  report  at  the  Ninth 
International  Congress  the  results  of  its  work. 

(a)  Que  Section  VI lib.  du  VIII.  Congres  International 
de  Chimie  appliquee  considere  la  possibility  d'etablier  des 
regies  Internationales  sur  la  force,  la  purete,  la  methode 
oVepreuve  et  nomenclature  de  preparations  pharmaceutiques. 

(b)  Section  VI lb.  (Chimie  pharmaceutique)  du  VIII. 
Congres  International  de  Chimie  appliquee,  ayant  regu 
discute  le  rapport  de  la  Commission  Internationale  sur  les 
"  Variations  dans  Vactivite  de  drogues  toxiques,>  decide 
qu'il  est  desirable  que  cette  enquete  soit  continuee,  et  que 
la  Commission  Internationale  soit  reformee  et  com- 
prenne  les  huit  membres  suivants: 

Autriche,  Prof.  Wilhelm  Mitlacher;  France,  Prof.  E. 
Bourquelot;  Allemagne,  Prof.  H.  Thorns:  Grande  Bre- 
tagne,  Francis  Ransom;  Pays  Bas,  Prof.  L.  Van  Iiallic; 
Russie,  W.  Fererin,  Mag.  Ph.;  Suissie,  Prof.  A.  Tschirch; 


XXVIIl] 


Resolution  X 


237 


Etates  Unis,  Dr.  R.  H.  True,  et  les  trois  secretaires  sui- 
vants:  G.  P.  Forrester,  F.  C.  S.,  Continent  Europ6en; 
Peter  McEwan,  F.  C.  S.,  Grande  Bretagne;  Otto  Rauben- 
heimer,  Etats  Unis. 

(c)  De  plus,  il  a  ete  resolu  que  cette  Commission  soit  auto- 
risee  d  engager  la  co-operation  d'autres  personnes  active- 
ment  interessees  de  promulguer  une  uniformite  Inter- 
nationale de  regies  pour  les  drogues  forcees,  et  oV ame- 
lioration dans  la  culturet  et  la  recolte  des  drogues. 

id)  Que  la  Commission  internationale  des  Congres  de 
Chimie  appliquee  soit  priee  oVapprouver  V organisation 
oVun  Comite,  sous  la  presidence  de  Joseph  P.  Remington, 
et  compose  d' experts  chimistes,  agrees  par  cette  Commis- 
sion, et  qui  sera  charge  de  reunir  les  renseignements  de 
toutes  sources  accessibles  sur  les  produits  chimiques  et  les 
huiles  essentielles,  employes  en  pharmacie,  et  de  rechercher 
les  methodes  d'epreuves  en  usage  aujourd'hui  pour  etablir 
Videntite  et  la  purete  des  produits  et  huiles  en  question; 
le  comite  considerera  les  types-etalons  et  les  methodes  de- 
preuves  avec  Videe  d' 'etablir  leur  uniformite  dans  le  monde 
entier  et  communiquera  les  resultats  de  ces  travaux  au 
neuvieme  Congres  de  Chimie  appliquee. 

(a)  Dass  die  Sektion  Vlllb.  des  VIII.  Internationalen 
Kongr esses  fuer  angewandte  Chemie  die  Tunlichkeit  der 
Internationalen  Bestimmungen  fuer  Staerke,  Reinheit, 
Art  der  Pruefung  und  Namenklatur  fuer  Pharmaco- 
paeische  Praeparate  prueft. 

(b)  Nachdem  Sektion  VI I  lb.  (Pharmaceutische  Chemie) 
des  VIII.  Internationalen  Kongr  esses  fuer  angewandte 
Chemie  den  Bericht  der  International  Kommission  be- 
treffs  "  Variation  in  der  Aktivitaet  der  giftigen  {Toxic) 
Droguen"  erhalten  und  diskutiert  hat,  hat  sie  beschlos- 
sen,  dass  es  wuenschenswert  ist,  das  der  Studium  dieser 
Frage  fortgesetzt  wird  und  dass  die  Internationale  Kom- 
mission reformiert  werde,  indem  sie  aus  den  folgenden 
8  Mitgliedern  bestehe: 
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Oesterreich,  Prof.  Wilhelm  Mitlacher;  Frankreich, 
Prof.  E.  Bourquelot;  Deutschland,  Pro;.  H.  Thorns: 
Gross  Britannien,  Francis  Ransom;  Niederlande,  Prof. 
L.  Van  Itallic;  Russland,  W.  Ferrein,  Mag. Ph.;  Schweiz. 
Prof.  A.  Tschirch;  Vereingte  Staaten,  Dr.  R.  H.  True, 
und  den  folgenden  drei  Sekretaeren:  G.  P.  Forester, 
F.  C.  S.,  Europaeischer  Kontinent:  Peter  McEwan,  F.  C. 
S.,  Gross-Britannien;  Otto  Raubenheimer ,  Vereingte 
Staaten. 

(c)  Es  wird  ferner  beschlossen,  dass  diese  Kommission 
autorisiert  wird,  die  Mitarbeit  anderer  Personen  zu  worben, 
die  aktiv  interessiert  sind  an  der  oeffentlich  bekannt  zu 
machenden  internationalen  Gleichheit  der  Bestimmungen 
fuer  starkwirkende  Droguen  und  Verbesserung  ihrer  Kul- 
tivation  und  Kollektion. 

(d)  Dass  die  Internationale  Kommission  der  Kongresse 
fuer  Angewandte  Chemie  ersucht  werde,  die  Organisa- 
tion eines  Komites,  durch  Joseph  P.  Remington,  zu  bil- 
ligen,  welche  aus  chemichen  Experten  mit  zustimmung 
zusammengesetzt  werden  soil.  Die  Aufgabe  dieses  Ko- 
mites soil  sein,  information  ueber  Chemike  Produkte  und 
fluechtiger  Oele  welche  gegenwartig  in  der  Pharmacie 
im  gebrauch  sind  aus  jeder  erreichbaren  Quelle  zu  sam- 
meln,  ebenso  die  gebrauchlichen  Pruefungen  der  Iden- 
titaet  und  Reinheit  dieser  Produkte  und  Oele:  ferner, 
Typen  und  Pruefungsmethoden  mit  Riicksicht  auf  eine 
Einheitlichkeit  derselben  fur  die  ganze  Welt  in  Betracht 
nehmen,  und  endlich  ilber  seine  Arbeiten  einen  Bericht 
an  den  neunten  Internationalen  Kongress  vorzulegen. 

♦ 

(a)  Che  la  Sezzione  VII lb.  delVVIII.  Congresso 
Internazionale  di  Chimica  Applicata  consideri  la  pos- 
sibilitd  e  Vefjetuabilitd  di  regole  internazionali  di  forza, 
purita,  metodi  di  prova  e  nomenclatura  per  preparazione 
farmacopee. 

(b)  La  Sezzione  VHIb.  (Chimica  Pharmaceutica) 
delV8°  Congresso  Internazionale  di  Chimica  Applicata 


XXVIIl] 


Resolution  X 


239 


avendo  ricevuto  e  discusso  il  Rapporto  della  Commissione 
Internazionale  sulla  "Variazione  neWAttiviia  di  Droghe 
Tossicose"  risolve  esser  desiderabile  che  questa  inchiesta 
venga  continuata  e  che  la  Commissione  Internazionale  sia 
riformata  in  modo  da  consistere  dei  seguenti  membri: 

Austria,  Prof.  Wilhelm  Mitlacher;  Francia,  Prof.  E. 
Bourquelot;  Germania,  Prof.  H.  Thorns;  Gran  Brittagna, 
Prof.  Francis  Ransom;  Netherlands,  Prof.  L.  Van  Ittalic; 
Russia,  W.  Ferrein,  Mg.Ph.;  Svizzera,  Prof.  A.  Tschirch; 
Stati  Uniti  d' America,  Dr.  R.  H.  True  ed  i  tre  seguenti 
Segretari;  G.  P.  Forrester,  F.  C.  S.,  Continente  Europeo; 
Peter  McEwan,  F.  C.  S.,  Gran  Brittagna;  Otto  Rauben- 
heimer,  Stati  Uniti. 

(c)  E  stato  inoltre  risoluto  che  questa  Commissione  sia 
autorizzata  d'ingagiare  la  co-operazione  di  altre  persone 
attivamente  interessate  net  promuovere  una  uniformitd 
internazionale  di  regole  per  droghe  potente,  ed  il  migliora- 
mento  nella  loro  coltivazione  e  collezione. 

(d)  Che  la  Commissione  Internationale  dei  Congressi 
di  Chimica  Applicata  venga  richiesta  di  approbare  Vor- 
ganiz  zazoine  di  un  Comitato,  sotto  la  presidenza  di 
Joseph  P.  Remington,  e  composto  di  esperti  chimici 
approbati  dalla  commissione,  essendo  questo  Comitato 
incaricato  di  collettare  informazioni  da  ogni  possible  fonte,  a 
rigurdo  dei  prodotti  chimici  e  degli  olii  volatili  impiegati 
nella  far  macia,  e  di  cercare  i  metodi  di  prova  or  a  in  uso  per 
tsabilire  la  purita  e  Videntita  dei  sudetti  prodotti  ed  olii;  il 
Comitato  studiara  anche  tipi  ed  i  metodi  di  prova  colla 
idea  di  stabilire  la  loro  uniformita  net  mondo  intero,  e 
dovra  fare  un  rapporto  dei  suoi  lavori  at  nono  Congresso 
di  Chimiac  applicata. 

Professor  Giuseppe  Oddo  :  In  questo  momento  si  e  dimen- 
ticator  di  mettere  un  rappresentante  dell' Italia.  Ora  siccome 
Pindustria  dieprodotti  chimici  in  Italia  &  molto  estesa  e  molti 
prodotti  preparati  in  Italia  vengono  in  American  e  vanno  in  altre 
Nazioni,  chiedo  sia  nominato  un  rappresentante  nelFindustria 
Farmaceutica  per  Tltalia.  Proporrei  il  Prof.  Spiga  deirUniver- 
sita  di  Pavia. 
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The  President  :  Is  that  satisfactory  to  everybody?  As  many 
as  are  in  favor,  raise  their  hands.  Contrary  minded,  no.  I  am 
very  glad  indeed,  to  correct  such  error  for  our  good  friends  in 
Italy. 

I  am  now  going  to  ask  Sir  William  Ramsay,  to  bring  up  a 
matter  of  considerable  importance. 

Sir  William  Ramsay:  The  matter  I  have  to  bring  your  at- 
tention next  is  the  Tables  of  International  Constants.  At 
the  seventh  meeting  in  London,  the  committee  was  appointed 
to  prepare  a  table  of  international  constants,  an  annual  table. 
Here  is  a  volume — a  year's  work.  It  is  called  "  Tables  Annuelles 
Internationales  de  Constantes  et  Donnees  Numeriques,  1910. " 
This  undertaking  has  been  stipulated  by  the  governments  of 
numerous  countries,  and  by  contributions  from  numerous  so- 
cieties. There  is  already  a  very  considerable  income  promised 
for  a  very  considerable  time.  It  is  for  the  object  of  assisting  this 
Commission,  that  I  wish  to  propose  to  you  that  a  committee 
be  appointed  to  go  over  the  accounts  of  the  treasurer  of  the  Inter- 
national Commission,  and  the  annual  table  of  constants  ap- 
pointed and  created  by  the  Seventh  Congress.  I  am  reading 
here  the  resolutions  which  have  been  sent  to  me  by  the  honorary 
committee.  I  should  like  to  modify  this  suggestion  by  the  addi- 
tion of  the  following:  "That  the  Treasurer  of  this  Congress 
have  the  accounts  sent  to  him."  If  he  likes  to  ask  a  committee 
to  help  him  go  over  them,  very  well,  but  it  is  due  to  this  Congress 
that  the  accounts  should  be  presented  to  the  Congress,  and  it 
appears  to  me  the  right  person  to  present  them  to  is  the  present 
treasurer,  who  will  deal  with  them  as  he  sees  fit.  If  he  likes 
to  send  them  on  to  the  next  Congress,  good  and  well. 

The  President:  Are  there  any  objections  to  that,  or  any 
better  suggestions?  I  think  that  every  one  will  agree  that  Mr. 
Matheson,  when  he  has  got  through  with  his  work,  can  take  up 
something  new.  If  there  is  anything  wrong  in  the  account 
he  will  find  it. 

Sir  William  Ramsay:  The  second  suggestion  is  that  the 
Eighth  Congress  of  Applied  Chemistry  approve  the  work  of  the 
International  Commission  in  London  in  1909,  and  recognize 
the  splendid  importance  of  the  work  represented  by  the  first 
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volume  of  annual  tables  proposed  by  the  International  Commis- 
sion, and  express  the  wish  that  the  International  Commission 
receive  such  financial  assistance  from  governments,  academies, 
and  societies  and  take  whatever  steps  are  necessary  to  continue 
the  work  of  scientific  tabulation.  This  resolution  has  for  its 
object  not  to  ask  this  Congress,  or  any  future  Congress  for  a 
grant,  but  to  get  the  moral  support  of  the  Congress,  so  that  in 
making  application  to  societies  and  similar  bodies,  they  can  have 
the  benefit  of  the  approval  of  this  Congress,  and  be  able  to  go 
with  a  better  face  to  the  Congresses  which  are  already  contribu- 
ting to  smaller  bodies.  There  is  a  third  resolution  proposed 
and  any  one  who  has  studied  this  volume  will  see  at  once  the 
enormous  amount  of  work  entailed,  and  it  is  due  to  the  workers 
that  this  Congress  should  express  its  appreciation  of  that  work. 

The  President:  There  are  two  other  volumes,  I  am  told, 
in  the  press.  It  is  a  matter  of  enormous  importance.  Are 
there  any  remarks?  As  many  as  are  in  favor  of  these  resolutions, 
raise  their  hand.  They  are  very  simple.  Contrary  minded? 
That  is  a  vote. 

I  am  now  going  to  ask  Dr.  Morley  to  present  another  matter, 
which  I  believe  will  be  brief. 

Mr.  Morley  :  Ladies  and  Gentlemen:  The  years  fly  on,  alas, 
even  for  chemists.  Old  age  and  infirmity  do  not  long  wait, 
and  so  it  happens  that  the  International  Commission  of  Con- 
gresses of  Applied  Chemistry  has  lost  the  services  of  the  Belgian 
member  of  the  Commission,  Monsieur  Hanuise,  who  is  no  longer 
able  to  assist  in  its  deliberations,  and  is  unable  even  to  respond 
to  letters,  and  therefore  this  International  Commission,  unani- 
mously proposes  that  the  place  of  Monsieur  Hanuise  be  filled 
by  the  appointment  of  M.  Francois  Sachs. 

The  President:  That  is  very  simple  and  very  important. 
Are  there  any  remarks?  As  many  as  are  in  favor  of  Monsieur 
Sachs,  of  Belgium,  being  our  very  first  Congress  host,  will  signify 
it  by  raising  the  hand.    Contrary  minded,  no.    It  is  a  vote. 

Are  there  any  other  resolutions  ready  to  be  presented  at  this 
meeting?    Dr.  Kunz,  I  think,  has  some. 

Dr.  Kunz:  The  Eighth  International  Congress  of  Applied 
Chemistry  gratefully  acknowledges  the  hospitality,  courtesy  and 
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substantial  assistance  of  the  many  who  have  done  so  much  to 
make  this  gathering  enjoyable,  instructive  and  profitable. 
The  Congress  feels  under  especial  obligations: 
To  the  President  of  the  United  States  for  his  devotion  as  the 
highest  officer  of  the  Congress,  and  for  his  great  consideration 
in  abandoning  the  comfort  of  his  short  vacation,  to  return  to 
Washington  to  preside  at  the  opening  of  the  ceremonies,  even 
under  the  strain  of  a  painful  personal  injury. 

For  his  reception  and  address  in  the  White  House,  and  for 
his  personally  meeting  every  Member  of  the  Congress  and  their 
guests. 

To  Dr.  Charles  D.  Walcott,  Secretary,  and  the  Board  of  Re- 
gents of  the  Smithsonian  Institution  for  their  courtesy  in  inviting 
the  Members  of  the  Eighth  International  Congress  of  Applied 
Chemistry,  to  their  splendid  reception  on  the  evening  of  Wednes- 
day, September  4th,  1912. 

To  Dr.  Rathburn,  Director  of  the  Smithsonian  Institution, 
for  the  splendid  hospitality  shown  by  the  United  States  National 
Museum. 

To  the  Daughters  of  the  American  Revolution  for  their 
courtesy  in  extending  the  use  of  the  Continental  Hall  for  the 
opening  of  the  Congress  at  Washington. 

To  President  Nicholas  Murray  Butler  and  the  Board  of  Trus- 
tees of  Columbia  University  for  their  great  courtesy  in  extending 
the  use  of  the  Gymnasium  Building,  the  Commons,  the  various 
Dormitories,  the  many  sectional  meeting  rooms,  the  rooms  for 
headquarters  for  our  foreign  guests,  the  offices  for  our  officers 
and  the  rooms  looking  to  the  campus  and 

To  the  President  and  the  Board  of  Trustees  of  the  College  of 
the  City  of  New  York,  for  the  use  of  the  Great  Hall,  and  for  the 
many  courtesies  of  the  President,  John  H.  Finley,  for  the  uniform 
good  will  shown  to  all  the  members  on  the  occasion  of  this 
Congress. 

Professor  Samuel  A.  Baldwin,  for  the  splendid  renditions  on 
the  organ  in  the  Great  Hall  of  the  College  of  the  City  of  New 
York. 

To  Professor  H.  Fairfield  Osborn,  President,  and  the  Board  of 
Trustees,  of  The  American  Museum  of  Natural  History,  for  the 
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use  of  the  Auditorium,  and  for  their  hospitality,  in  throwing 
open  to  the  Members  of  the  Congress,  the  entire  Museum  as 
well  as  for  the  splendid  reception  held  in  the  Museum. 

To  J.  Pierpont  Morgan,  President,  and  the  Trustees,  for  their 
permission  to  use  the  Metropolitan  Museum  of  Art,  and  extend 
to  the  Eighth  International  Congress  of  Applied  Chemistry, 
the  use  of  the  entire  Museum,  the  room  of  the  Board  of  Trustees. 

To  the  President,  and  the  Officers  and  Members  of  the  Ameri- 
can Chemical  Society,  for  their  courtesy  in  arranging  for  the  re- 
ception held  at  the  Metropolitan  Museum  of  Art,  on  the  evening 
of  September  7,  1912. 

To  the  Broad  Exchange  Building  Company  for  their  kindness 
in  presenting  to  the  International  Congress  of  Applied  Chemistry 
the  use  of  the  large  room  at  25  Broad  Street,  as  the  home  of  the 
Committee,  for  practically  two  years,  without  charge. 

To  Thomas  A.  Edison  and  his  co-workers  for  their  hearty  and 
arduous  work  in  creating  a  successful  phonographic  device  for 
the  recording  of  discussions  for  the  use  of  this  Congress. 

The  President:  As  many  as  are  in  favor,  and  we  all  feel 
indebted  to  those  who  have  been  named,  and  to  a  number  of 
others  who  have  not  been  named,  because  the  hospitality  and 
assistance  of  our  friends  in  this  city  and  in  other  cities  has  been 
simply  beautiful — will  signify  by  raising  their  hand.  Contrary 
minded,  no.    It  is  a  vote. 

Dr.  Duisberg:  Meine  verehrten  Damen  und  Herren:  Sie 
haben  eben  den  Glanz  des  ganzen  Kongresses  vor  Ihren  Augen 
sich  wieder  entfalten  sehen,  und  sind  gewiss  erstaunt  gewesen, 
mit  der  Fuelle  dessen,  was  uns  hier  geboten  worden  ist,  aber 
der  Kopf,  der  alles  gemacht  hat,  ist  noch  nicht  genannt  worden. 
Als  auf  dem  7.  Internationalen  Kongress  zu  London  beschlossen 
wurde,  nach  New  York  und  Washington  zu  kommen,  und  Dr. 
Nichols  der  Praesident  wurde,  da  sahen  wir  alle  den  Kopf, 
nicht  den  dicken  Kopf,  sondern  den  grossen  Kopf.  Wir  wussten 
was  wir,  die  wir  ihn  kannten,  an  ihm  hatten,  und  alle,  die  ihn 
sahen,  waren  von  vornherein  durch  seine  liebenswuerdige 
Persoenlichkeit  davon  ueberzeugt,  dass  er  die  Sache  grossartig 
durchfuehren  wuerde.  Wie  hat  er  es  nun  gemacht?  Er  hat 
uns  alle  in  Erstaunen  gesetzt.    Er  fing  ganz  amerikanisch  an; 
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fuhr  nicht  etwa  mit  dem  Zug  oder  schrieb  Briefe  an  die  verschie- 
denen  Staaten,  sondern  nahm  sein  Automobil  und  fuhr  ueber 
den  ganzen  Kontinent  damit  und  lud  alle  persoenlich  ein,  dieses 
Land  zu  besuchen,  und  dureh  seine  Persoenlichkeit  und  seine 
Liebenswuerdigkeit  bewies  er  Ihnen  die  Notwendigkeit  nach 
Amerika,  zu  unserem  Freunde,  herzukommen,  und  sein  Erfolg 
ist  glaenzend  gewesen.  Besonders  die  Deutschen  sind  in  grosser 
Zahl  gekommen  und  das  verdanken  wir  Herrn  Nichols  grosser 
Persoenlichkeit.  Wir  sind  gekommen  und  koennen  unserem 
Erstaunen  nicht  Ausdruck  geben  ueber  die  ganze  Organization. 
Er  hat  unendlich  viel  selbst  geleistet.  Ich  weiss  aus  geheimer 
Quelle  dass  er  das  alles  selbst  gemacht  hat,  unterstuetzt  wohl 
von  den  hochwuerdigen  Maennern,  die  er  um  sich  hat,  aber  er 
ist  derjenige  gewesen,  der  alles  organisiert  und  gemacht  hat. 
Wie  hat  er  uns  behandelt,  mit  seinem  liebenswuerdigen  Herzen, 
mit  seiner  grossartigen  Jovialitaet  und  seiner  freundlichen  Art 
und  Weise,  und  was  hat  er  da  alles  ueberstanden.  Jetzt  faengt 
die  Stimme  an  etwas  schwach  zu  werden.  Der  Magen  ist  aber 
ganz  unveraendert,  oblgeich  wir  alle  anfangen,  etwas  Hunger  zu 
zu  spueren.  Selbst  in  diesem  Lande  gilt  doch  der  wohl 
bekannte  Goethesche  Spruch  und  diesem  Mann,  und  seiner 
liebenswuerdigen  Frau  Gemahlin,  ohne  die  er  sicherlich  nie  in 
der  Hoehe .  geblieben  waere,  in  der  er  ist,  wollen  wir  unsere 
Hochachtung  and  Liebe  beweisen,  in  dem  wir  uns  alle  von 
unseren  Sitzen  erheben. 

The  President:  A  little  matter  of  business  which  I  have 
overlooked,  and  which  I  consider  of  considerable  importance. 
The  Executive  Committee  of  this  Congress  had  to  follow  a  prec- 
edent in  the  formation  of  sections  and  sub-sections,  and  it  is 
very  difficult  to  do  this,  and  very  often  a  section  numbered  VIII 
is  numbered  a,  b,  c,  and  d,  and  it  is  very  difficult  to  follow,  and 
so  the  International  Commission  took  that  matter  up  the  other 
night,  and  it  is  the  unanimous  opinion  of  the  Commission  that 
future  Congresses  should  limit  the  sections  to  the  smallest  num- 
ber possible  or  convenient;  that  there  should  be  no  sub-sections; 
that  the  sections  should  be  numbered  consecutively,  and  that 
the  discretion  as  to  the  number  of  sections  shall  reside  with  the 
Executive  Committee  of  the  respective  Congresses.    That  is 
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very  simple.  It  explains  itself,  but  I  would  like  to  ask  Mr. 
Mailloux  to  put  that  in  French. 

(Mr.  Mailloux  repeats  the  motion  in  French.) 

The  President:  That  is  so  simple,  that  I  am  sure  you  don't 
want  any  discussion.  As  many  as  are  in  favor  of  that  resolution, 
which  will  apply  to  all  future  Congresses,  will  signify  by  raising 
the  hand.    Contrary,  no.    That  is  a  vote. 

As  far  as  I  am  aware,  the  business  of  this  Congress,  all  recom- 
mendations of  the  International  Commission,  are  finished. 
I  think  we  have  nothing  else,  have  we?  If  the  business  is  finished 
— last  night  at  the  banquet  we  had  the  felicitations  of  very, 
very  many  of  our  friends  from  all  parts  of  the  world.  It  is  hoped 
that  today  we  will  not  have  many  felicitations,  but  there  are  one 
or  two  whom  I  have  promised  might  have  a  word,  You  must 
remember  we  had  it  all  last  night.  You  know  how  we  feel.  We 
want  to  relieve  them  of  the  necessity  of  saying  it,  but  there  are 
some  of  our  friends  from  Japan,  and  one  of  our  friends  from  Bel- 
gium, and  from  Portugal  who  want  to  speak.  There  are  one  or 
two  cases,  or  possibly  three;  otherwise  I  think  the  American 
Committee  would  be  very  thankful  to  be  relieved  from  too  many 
further  felicitations,  and  first  I  will  call  on  Mr.  Aulard. 

M.  Auguste  Aulard:  Monsieur  le  President,  Mesdames  et 
Messieurs:  L'un  des  membres  organisateurs  du  premier  Congres 
International  de  chimie  appliquee  avec  son  instigateur  M.  Fran- 
cois Saxe,  de  Bruxelles  (premier  Congres  qui  se  tient  en  Belgique 
en  Aout  1894)  delegue  par  le  Gouvernement  beige  pour  etre  Tun 
de  ses  representants  au  VHIeme  Congres  de  Washington-New 
York,  ce  n'est  pas  sans  une  certaine  fierte  que  je  revendique  pour 
mon  petit  pays  si  verse  dans  les  arts,  les  sciences  et  Tindustrie, 
la  grande  part  qui  lui  revient  dans  la  creation  des  Congres  inter- 
nationaux  de  chimie  appliquee. 

Je  me  crois  autorise  a  faire  la  comparaison  entre  les  divers 
Congres  etant,  je  pense,  le  seul  ay  ant  participe  et  collabore 
par  mes  travaux  a  tous  ceux  qui  se  sont  tenus  depuis  leur 
institution  a  Bruxelles,  Mars  1894,  Paris,  Vienne,  Paris  (1900) 
Berlin,  Rome,  Londres,  New  York. 

Sans  flatterie,  laissez-moi  vous  dire,  Monsieur  le  President 
Nichols,  a  vous,  au  secretaire  general    Monsieur  Bernhard 
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Hesse  et  a  notre  aimable  collegue  Matheson  seconde  par  les 
membres  eminents  de  notre  Comite  executif,  que  le  Congres 
des  Etats-Unis  a  reussi  plus  brillamment  encore  que  ses  de- 
vanciers — ce  qui  n'est  pas  peu  dire — . 

Vous  avez  su  agrementer  nos  travaux,  parfois  penibles,  par 
la  chaleur  accablante  qui  r^gnait,  de  rejouissances  fastueuses 
nous  faisant  apprecier  les  beautes  naturelles,  artistiques  et 
industrielles  de  votre  grandiose  et  etonnant  pays;  de  ce  New  York 
nouvelle  Babylone,  majestueux,  meme  en  ses  "gratte  ciel,"  comme 
nous  appelons  en  Europe,  vos  caravanserails  modernes,  de  ce 
New  York  orgie  et  regal  des  yeux  de  par  sa  fee  electricite. 

A  cote'  de  vos  musees  qui  renferment  des  merveilles  artistiques 
qui  m'ont  autant  charme*  a  Chicago  qu'a  New  York,  musees  qui 
prouvent  la  puissance  intelligente  de  vos  mecenes  millionnaires 
heureusement  souvent  gen^reux. 

J'ai  6te  frappe  de  ne  point  voir  deambuler  de  par  vos  rues  les 
innombrables  militaires  dissemin£s,  ennuyes  que  nous  rencontrons 
dans  nos  vieux  pays  qualifies  vieille  civilation. 

Vous,  mes  Chers  Collegues  des  Etats-Unis,  vous  avez  confiance 
et  foi  en  votre  force  americaine  faite  d'individualisme  uni  a 
Theure  du  danger.  Vous  n'etes  pas  sans  Patrie,  parce  que  vous 
n'avez  que  vos  frontieres  protegies  d'une  armee  possible  a  Theure 
critique:  vous  preferez  laisser  travailler  vos  soldats  au  developpe- 
ment  industriel  de  votre  puissant  pays. 

Permettez-moi,  Monsieur  le  President,  de  pousser  un  "hourra" 
en  Thonneur  de  votre  Republique  si  sage  et  si  fertile  en  etoiles 
sans  cesse  de  plus  en  plus  nombreuses  et  si  pour  terminer,  nous 
vous  remercions  de  toutes  vos  attentions  pour  tous.  Je  puis 
emettre  un  voeu  humanitaire  moi  citoyen  d'un  pays  neutre, 
permettez-moi,  en  mon  nom  personnel  et  qui  sait,  peut-etre 
au  nom  de  toutes  les  meres  de  mon  petit  et  glorieux  pays,  de 
formuler  le  voeu  de  voir  TEurope  nous  donner  un  jour  prochain 
une  vue  egalement  etoilee  comprenant  apres  des  siecles  de  guerre 
que  la  paix  armee  qui  enleve  aux  nations  des  millions  de  francs 
qui  pourraient  etre  mieux  employes  qu'a  manier  les  outils  de 
servitude  et  de  mort. 

A  vous,  Messieurs  les  americains  qui  etesd'existence  europeenne 
francaise,  allemande,  anglaise,  italienne,  espagnole,  voir  meme 
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beige  et  hollandais,  a  vous,  President  Nichols,  qui  avez  su  6tre 
bienveillant  et  grand  parmi  les  plus  grands  de  vos  Etats-Unis, 
je  vousdis  encore:  Merci. 

M.  Ferreira  de  Silva:  Monsieur  le  President,  Mesdames, 
Messieurs:  Lorsque  le  Portugal  fut  invite  a  se  faire  represent er 
dans  le  Vllleme  Congres  International  de  chimie  appliquee 
qui  devait  se  reunir  dans  ce  nouveau  monde,  l'invitation  a  ete 
accueillie  avec  le  plus  vif  interest. 

La  preuve  est  que,  pour  la  premiere  fois,  deux  representants 
officiels  de  mon  pays  se  sont  trouves  dans  un  Congres  de  chimie 
appliquee.    Ce  sont: 

Mon  collegue  et  ami,  M.  Ch.  Lepierre  (qui  venait  de  la  part 
du  Ministere  de  FInterieur  et  de  Tlnstitut  Technique  de  Lis- 
bonne);  moi-meme,  (j'etais  le  delegue'  de  FAcademie  Polytech- 
nique  de  Porto — aujourd'hui  Faculte  des  Sciences — et  de  la 
Societe*  chimique  portugaise,  la  plus  jeune  des  Societes  chimiques 
actuelles). 

Eh  bien,  Monsieur  le  President,  Mesdames  et  Messieurs,  je 
vous  affirme  que,  apres  les  embarras  des  premiers  moments, 
notre  expectative  a  ete  d^passee. 

II  nous  reste  de  vous  un  souvenir  affectueux  et  le  respect  pour 
vos  progres,  car  vous  n'etes  seulement  que  les  conqu^rants 
glorieux  et  ind^pendants  de  cette  classique  de  liberty.  Vous 
nous  avez  montre  les  raffinements  d'une  courtoisie  simple  et 
noble  dans  Paccueil  affable  que  vous  nous  avez  fait.  Nous  vous 
faisons  nos  adieux  en  vous  connaissant  mieux  et  en  vous  aimant 
plus. 

Au  nom  de  mon  Gouvernement,  en  l'absence  forc£e  de  mon 
collegue,  je  vous  remercie  encore,  Monsieur  le  President,  M.  le 
Secretaire  General  et  le  Comite*  organisateur  du  Congres,  de  toutes 
vos  amabilite*  et  de  votre  bon  accueil.  J'ai  aussi  le  devoir  de 
presenter  mes  sinceres  hommages  a  Fhonorable  President  du 
Chemists'  Club,  Monsieur  le  Docteur  Loeb.  Nous  garderons  de 
ce  trop  court  sejour  parmi  vous  un  doux  souvenir.  "Puissent 
ces  reunions  triennales  etablir  non-seulement  entre  les  savants, 
mais  entre  les  citoyens  de  tous  les  pays  civilises  cet  6tat  de  paix 
indispensable  a  nos  travaux,  cette  fraternity  sainte,  sans  laquelle 
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la  civilation  et  le  progres  ne  seraient  bientot  plus  que  des  vains 
mots."  Ce  sont  les  parloes  de  M.  le  Prof.  Armand  Gautier, 
mon  ami,  dans  la  cloture  du  Congres  de  Londres:  ce  sont  aussi 
mes  voeux. 

The  President  :  I  see  a  friend  from  Japan  sitting  here,  and  I 
know  he  wants  to  say  a  word,  for  the  reason  I  gave,  that  he  could 
not  speak  last  night. 

Dr.  T.  Nishikawa:  Mr.  President,  Ladies  and  Gentlemen: 
I  have  the  honor  to  address  a  few  words  on  behalf  of  the  repre- 
sentatives of  Japan.  We  beg  to  tender  our  grateful  thanks  for  all 
the  kindness  and  consideration  shown  towards  us,  not  only  by 
the  President  and  officers  of  this  Congress,  but  by  the  people 
of  this  country.  It  has  occurred  to  me  that,  some  sixty  years 
ago,  your  Commodore  Perry  came  to  us  and  knocked  upon  our 
door,  that  somewhat  forcibly,  and  told  us  that  we  must  awake 
from  our  slumber  and  join  the  "  comity  of  nations."  So  you 
have  kindly  invited  us  here  and  shown  us  how,  with  consummate 
skill  and  good  feeling,  work  and  pleasure  can  be  combined.  You 
have  given  us  a  splendid  object  lesson,  and  we  hope  at  some  future 
time  we  shall  be  able  to  invite  you  all  to  Japan  to  the  old  city  of 
Tokyo,  and  try  to  show  you  that  we  have  benefited  by  this  lesson. 
So  you  will  return  home  with  the  idea  that  the  little  people  in  the 
little  Islands  are  delighted  to  give  pleasure  to  their  visitors. 
We  thank  you  very  much  for  your  kindness. 

The  President:  And  he  means  every  word  of  it,  and  so  do 
his  friends  and  colleagues  who  came  with  him. 

Is  there  anything  further  to  bring  before  the  Congress?  If 
not,  I  declare  the  Eighth  International  Congress  of  Applied 
Chemistry,  closed.  I  beg  to  thank  all  the  members  for  their 
attendance,  and  all  of  our  confreres  and  colleagues  for  their 
assistance,  and  I  bespeak  for  my  good  friend,  Mr.  Walden,  who 
now  is  the  president  of  the  Ninth  Congress,  and  who  is  now  in 
one  moment  to  be  in  the  saddle— I  bespeak  for  him  the  same 
cordial  cooperation  you  have  given  so  liberally  to  me. 

(The  Congress  closed  amid  applause  at  1.20  p.  m.) 
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James  Moir,  M.A.,  D.Sc,  F.R.S.,  S.Af.,  Chemist  to  the  Mines  Department 
of  the  Union  of  South  Africa. 

VENEZUELA 

Dr.  Carlos  Diaz  Lecuna,  former  professor  of  Applied  Physics  at  the  College 
of  Engineering,  Caracas. 

UNITED  STATES 
Department  op  the  Treasury 

Marine  Hospital  Service:    Reid  Hunt,  M.D.,  Ph.D. 
Internal  Revenue  Service:  A.  B.  Adams,  M.D. 

Department  of  the  Interior 

Geological  Survey:  George  Steiger,  M.S. 
Patent  Office:  George  S.  Ely,  Ph.D. 
Bureau  of  Mines:  George  A.  Hullett,  Ph.D. 
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Department  of  Agriculture 

Bureau  of  Chemistry:  Harvey  W.  Wiley,  M.D.,  Ph.D.,  LL.D. 
Office  of  Experiment  Stations:  C.  F.  Langworthy,  Ph.D. 
Biological  Survey:  W.  W.  Cooke,  B.S. 
Forest  Service:  William  L.  Hall,  M.S. 
Bureau  of  Soils:  Frank  K.  Cameron,  Ph.D. 
Weather  Bureau:  W.  J.  Humphreys,  Ph.D. 
Bureau  of  Plant  Industry:  R.  H.  True,  Ph.D. 
Bureau  of  Animal  Industry:  Marion  Dorset,  M.D. 

Department  of  Commerce  and  Labor 
Bureau  of  Standards:  W.  F.  Hillebrand,  Ph.D. 

FROM  THE  SEVERAL  STATES  AND  OTHER  MEMBERS  OF  THE 
UNITED  STATES 

Alabama. 

B.  B.  Ross,  M.Sc,  Alabama  Polytechnic  Institute,  Auburn,  Ala. 
Alaska. 

W.  P.  Lass,  Treadwell,  Alaska. 
Arizona. 

R.  H.  Forbes,  M.S.,  Experiment  Station,  Tucson,  Ariz. 
Arkansas. 

C.  H.  Carroll. 
California. 

J.  H.  Flint,  Ph.G.,  College  of  Physicians  and  Surgeons,  San  Francisco, 
Cal. 
Colorado. 

Wm.  P.  Headden,  Ph.D.,  State  Agricultural  College,  Ft.  Collins,  Colo. 
Connecticut. 

W.  P.  Bardley,  Ph.D.,  Wesleyan  University,  Middletown,  Conn. 
District  of  Columbia. 

R.  L.  Lynch,  Phar.D.,  M.D.,  Health  Department,  Washington,  D.  C 
Florida. 

Capt.  R.  E.  Rose,  Tallahassee,  Fla. 
Georgia. 

R.  E.  Stallings,  LL.D.,  Atlanta,  Ga. 
Hawaii. 

C.  F.  Eckart,  M.S.,  H.S.P.A.,  Experiment  Station,  Honolulu,  T.H., 
Hawaiian  Islands. 

Idaho. 

Claude  D.  Mason,  A.B.,  Boise,  Ida. 
Illinois. 

S.  Wilson  Parr,  A.M.,  University  of  Illinois,  Urbana,  111. 
18 
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Indiana. 

H.  E.  Barnard,  B.S.,  State  Laboratory  of  Hygiene,  Indianapolis,  Ind. 
Iowa. 

Launcelot  Andrews,  Ph.D.,  Davenport,  la. 

E.  H.  S.  Bailey,  Ph.D.,  State  University,  Lawrence,  Kan. 
Kentucky. 

Alfred  M.  Peter,  B.S.,  Lexington,  Ky. 
Louisiana. 

Charles  G.  Coates,  Ph.D.,  Louisiana  State  University,  Baton  Rouge,  La. 
Maine. 

Henry  D.  Evans,  A.M.,  Augusta,  Me. 
Maryland. 

W.  B.  D.  Penniman,  M.D.,  Ph.D.,  Baltimore,  Md. 
Massachusetts. 

Arthur  D.  Little,  Boston,  Mass. 
Michigan. 

F.  H.  Shumway,  M.D.,  Lansing,  Mich. 
Minnesota. 

CM.  Drew,  Minneapolis,  Minn. 
Mississippi. 

W.  F.  Hand,  PhD.,  Agricultural  College,  Miss. 
Missouri. 

P.  F.  Trowbridge,  Ph.D.,  University  of  Missouri,  Columbia,  Mo. 
Montana. 

Emil  Starz,  Ph.G.,  Helena,  Mont. 
New  Hampshire. 

Willard  K.  Robbins,  M.Sc,  Manchester,  N.  H. 
New  Jersey. 

E.  B.  Voorhees,  D.Sc,  Director,  Agricultural  Experiment  Station,  New 
Brunswick,  N.  J. 
New  Mexico. 

E.  G.  Murphy,  Las  Vegas,  N.  M. 
New  York. 

Willis  G.  Tucker,  M.D.,  Ph.D.,  Albany,  N.  Y. 
North  Carolina. 

Chas.  E.  Brewer,  Ph.D.,  Wake  Forest,  N.  C. 
North  Dakota. 

G.  A.  Abbott,  Ph.D.,  University  of  North  Dakota,  Grand  Forks,  N.  D. 
Ohio. 

John  Uri  Lloyd,  Phar.M.,  Ph.D.,  LL.D.,  Cincinnati,  Ohio. 
Oklahoma. 

Edwin  DeBarr,  Ph.D.,  State  University,  Norman,  Okla. 
Oregon. 

A.  L.  Knisely,  Portland,  Ore. 
Pennsylvania. 

Edgar  F.  Smith,  University  of  Pennsylvania,  Philadelphia. 
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Philippine  Islands. 

Paul  C.  Freer,  Ph.D.,  Director  of  the  Bureau  of  Science,  Manila,  P.  I. 
Porto  Rico. 

Jose*  Janer  Soles,  San  Juan,  Porto  Rico. 
Rhode  Island. 

Charles  M.  Perry,  B.P.,  Greene,  R.  I. 
South  Carolina. 

C.  Fred  Williams,  Columbia,  S.  C. 
South  Dakota. 

Alfred  N.  Cook,  Ph.D.,  Vermilion,  S.  D. 
Tennessee. 

Lucius  P.  Brown,  Nashville,  Tenn. 
Texas. 

E.  G.  Eberle,  Ph.G.,  A.M.,  Dallas,  Tex. 
Utah. 

Herman  Harms,  Ph.G.,  Salt  Lake  City,  Utah. 
Vermont. 

Wh.  W.  McGilton,  Middlebury  College,  Montpelier,  Vt. 
Virginia. 

Graham  Edgar,  University  of  Virginia,  Charlottesville,  Va. 
Washington. 

M.  J.  Falkenburg,  Seattle,  Wash. 
West  Virginia. 

A.  R.  Whitehill,  Ph.G.,  Morgantown,  W.  Va. 
Wisconsin. 

Richard  Fischer,  Ph.D.,  University  of  Wisconsin,  Madison,  Wis. 
Wyoming. 

W.  S.  Alanne,  Chem.  Eng.,  Hanna,  Wyo. 


DELEGATES 


AFRICA 

The  Chemical,  Metallurgical  and  Mining  Society  op  South  Africa 
(Inc.),  Johannesburg,  Transvaal. 
James  Moir,  M.A.,  D.Sc,  F.C.S.,  F.R.S.,  Johannesburg,  Transvaal. 

AUSTRALIA 

Royal  Society  op  New  South  Wales,  5  Elizabeth  Street,  N.,  Sydney. 

Prof.  W.  H.  Warren,  Sydney  University. 
Royal  Society  of  Victoria,  Victoria  Street,  Melbourne. 

Russell  Grimwade,  B.Sc,  Melbourne. 
The  Society  of  Chemical  Industry  of  Victoria,  Melbourne,  Victoria. 

W.  R.  Grimwade,  B.Sc,  Past  President  of  the  Society. 
The  University  op  Melbourne,  Melbourne. 

W.  R.  Grimwade,  B.Sc,  Melbourne. 
The  University  of  Queensland,  Brisbane,  Queensland. 

Lancelot  Salisbury  Bagster,  B.Sc. 

AUSTRIA 

Bohemian  Academy  of  Sciences,  Letters  and  Arts. 

Emil  Votocek,  Ord.  Professor  of  Chemistry  in  the  Bohemian  Polytechnic 
High  School,  Prague. 
Chamber  of  Commerce  of  Prague. 

B.  Setlik,  Ing.  Chem. 
Chemical  Society  of  Prague. 

B.  Setlik,  Ing.  Chem. 
K.  K.  Technische  Hochschule,  Wien. 

O.  6  Prof.  Bernhard  Kirsch. 
K.  K.  Universitaet,  Wien. 

Prof.  Dr.  Guido  Goldschmiedt,  Professor  of  Chemistry,  University  of 
Vienna. 

Verein  Oesterreichisher  Chemiker,  Wien. 

Prof.  Dr.  Rudolf  Wegscheider,  Professor  an  der  Universitat  Wien,  Mit- 
glied  der  Kais.    Akademie  der  Wissenschaften  in  Wien,  President 
des  Vereines  oesterreichischer  Chemiker,  Wien. 
Robert  Clauser,  Dr.  phil.,  Ing.,  Dr.  techn.,  Wien. 
Zentralverein  puer  die  Ruebenzucker-Industrie  Oesterreichs  und 
Ungarns,  Wien. 
K.  K.  Regiersungrat  Friedrich  Strohmer,  Wien. 
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Supreme  Board  of  Public  Health. 

Dr.  Julius  Manthner,  I.  &  R.  Government  Councillor,  Professor  at  the 
University  of  Vienna,  Member  of  the  Supreme  Sanitary  Council. 
Oesterreichische    Gesellschaft   zur    Norderung    der  Chemischen 
Industrie,  Prague. 
Max  Wertheimer,  Prague. 

NlEDEROSTERREICHISCHER  GEWERBEVEREIN  IN  WlEN. 

Robert  Clauser,  Dr.  phil.,  Ing.,  Dr.  techn.,  Wien. 
Bohemian  Royal  Society  of  Sciences  in  Prague. 

Emil  Volocek,  ordinary  Professor  of  Chemistry  at  the  Bohemian  Poly- 
technic High  School,  Prague,  Bohemia. 

BELGIUM 

Ecole  des  Mines,  Mons. 

Dr.  Henri  van  Laer,  Professeur  a  l'ecole  des  mines  et  faculte  polytech- 
nique  du  Hainaut,  directeur  de  Tinstitut  superieur  de  brasserie  de  Gand. 
Institut  Superieur  de  Brasserie  de  Gand,  Gand. 

Dr.  Henri  van  Laer,  Professeur  a  Fecole  des  mines  et  faculte  polytech- 
nique  du  Hainaut,  directeur  de  Tinstitut  superieur  de  brasserie  de  Gand. 

SOCIETE  CENTRALE  d' AGRICULTURE  DE  BELGIQUE. 

Auguste  Aulard,  Ingenieur-chimiste,  Conseil  technique  a  Forest-Bruxelles. 

SOCIETE  GENERALE  DES  FABRIC  ANTS  DE  SUCRE  DE  BELGIQUE. 

August  Aulard,  Ingenieur-chimiste,  Conseil  technique  a  Forest-Bruxelles. 

SOCIETE  ROYALE  DES  SCIENCES  MEDICALES  ET  NATURALLES  DE  BrUXELLES, 

Bruxelles. 

Dr.  Henri  van  Laer,  President  de  la  Societe  chimique  de  Belgique. 
Societe  Technique  et  Chimique  de  Sucrerie  de  Belgique,  Bruxelles. 
Auguste  Aulard,  Ingenieur,  Forest-Bruxelles. 

BULGARIA 

University  of  Sofia,  Sofia. 

Dr.  P.  N.  Raikow,  Professor  of  Chemistry. 

CANADA 

Canadian  Section  of  the  Society  of  Chemical  Industry. 

Wallace  P.  Cohoe,  M.A.,  Chairman  of  the  Canadian  Section. 

J.  Watson  Bain,  B.A.,  Sc.D.,  Vice-Chairman  of  the  Canadian  Section, 
Faculty  of  Applied  Sciences,  University  of  Toronto. 

Alfred  Burton,  Esq.,  Hon.  Secretary  of  the  Canadian  Section. 
Canadian  Society  of  Civil  Engineers,  Montreal. 

T.  Kennard  Thompson,  C.E.,  50  Church  Street,  New  York. 

Allen  Hazen,  103  Park  Avenue,  New  York. 
Dalhousie  University,  Halifax,  N.  S. 

Dr.  Eben.  Mackay,  Professor  of  Chemistry. 
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University  op  Manitoba,  Winnipeg,  Man. 

Matthew  A.  Parker,  B.Sc,  Professor  of  Chemistry,  Official  Analyst  to 
the  Government  of  Manitoba. 
The  University  op  Toronto,  Toronto,  Ont. 

W.  Hodgson  Ellis,  M.A.,  M.B.,  Professor  of  Applied  Chemistry. 
University  op  Saskatchewan,  Saskatoon,  Saskatchewan. 

Dr.  R.  D.  MacLaurin,  Professor  of  Chemistry. 

CHILE 

Universidad  de  Chile,  Santiago,  Chile. 

Prof.  Belizario  Diaz-Ossa,  Professor  of  Chemistry,  member  of  the  Soci^te" 
de  chimie  physique,  Paris,  Societe  chimique  de  France,  Paris,  American 
Chemical  Society  and  American  Electrochemical  Society. 
Chilean  Nitrate  Council  and  Chilean  Nitrate  Propaganda  Association. 

William  S.  Myers,  D.Sc,  F.C.S. 
Sociedad  Fomento  Fabril,  Santiago,  Chile. 

Prof.  Belisario  Diaz-Ossa,  Professor  of  Chemistry,  member  of  the  Socie"te" 
de  chimie  physique  (Paris),  Societe"  chimique  de  France  (Paris),  Amer- 
ican Chemical  Society  and  American  Electrochemical  Society. 

CHINA 

Canton  Christian  College,  Canton. 

Prof.  Clinton  Nevins  Laird,  M.A.,  Head  of  Department  of  Chemistry. 

DENMARK 

Dansk  Ingenioerforening,  Amaliegade,  38  Copenhagen. 

C.  F.  Jarl,  Engineer. 
Den  Polytekniske  Laereanstalt,  Copenhagen. 

Dr.  Julius  Petersen,  Professor  of  Chemistry. 
Kemisk  Forening,  Copenhagen. 

Prof.  Dr.  J.  N.  Broensted,  Professor  at  the  University  of  Copenhagen, 
Polytekniske  Laereanstalt,  Soldgade,  Copenhagen. 
The  University  op  Copenhagen,  Copenhagen. 

Prof.  Einar  Bilmann,  Ph.D.,  Director  of  the  Chemical  Institute  of  the 
University. 
M.  Petersen  Polytechnic  School. 

Dr.  Phil.  E.  Bilmann,  Director  of  the  Chemical  Institute  of  the  University 
of  Copenhagen. 

ENGLAND 

British  Association  for  the  Advancement  of  Science,  Burlington  House, 
London,  W. 

Sir  William  Ramsay,  K.C.B.,  F.R.S.,  19  Chester  Terrace,  Regents'  Park, 
London,  N.  W. 
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British  Pharmaceutical  Conference,  17  Bloomsbury  Square,  London, 
W.  C. 

Thomas  Tyrer,  F.I.C.,  F.C.S. 
Royal  College  of  Science,  London. 

Prof.  Gilbert  T.  Morgan,  D.Sc. 
Royal  Society  of  Arts,  John  Street,  Adelphi,  London,  W.  C.  England. 

Sir  Boverton  Redwood,  Bt.  D.Sc,  F.R.S.E.,  4  Bishopsgate,  London,  E.  C. 
The  Chemical  Society,  Burlington  House,  London. 

Dr.  M.  O.  Forster,  F.R.S.,  84  Cornwall  Gardens,  South  Kensington, 
London,  S.  W. 

Prof.  W.  Jackson  Pope,  M.A.,  F.R.S.,  Chemical  Laboratories,  The 

University,  Cambridge. 
Sir  William  Ramsay,  K.C.B.,  F.R.S.,  19   Chester  Terrace,  Regents' 

Park,  London,  N.  W. 
Sir  Boverton  Redwood,  Bart,  D.Sc,  F.R.S.,  4  Bishopsgate,  London,  E.  C. 
The  Illuminating  Engineering  Society. 

R.  Lessing,  Ph.D.,  F.C.S.,  317  High  Holborn  Street,  London,  W.  C. 
The  Institute  of  Gas  Engineers. 

R.  Lessing,  Ph.D.,  F.C.S.,  317  High  Holborn  Street,  London,  W.  C. 
The  Institute  of  Metals,  Caxton  House,  Westminster,  S.  W.,  London. 

W.  Rosenhain,  B.A.,  D.Sc,  Teddington. 
The  Institution  of  Mechanical  Engineers,  Storey's  Gate,  St.  James's 
Park,  Westminster,  London,  S.  W. 
Robert  W.  Hunt,  The  Rookery,  Chicago,  111.,  U.  S.  A. 
The  Institution  of  Mining  and  Metallurgy,  Salisbury  House,  London, 
E.  C,  England. 
F.  W.  Harbord. 
Edmund  W.  Janson. 
Arthur  L.  Pease,  F.G.S.M.,  Inst.  M.M. 
The  Iron  and  Steel  Institute,  28  Victoria  Street,  London,  S.  W. 
Sir  Robert  A.  Hadfield,  D.  Met.,  F.R.S. 
Sir  Hugh  Bell,  Bart. 
The  London  Chamber  of  Commerce,  Oxford  Court,  Cannon  Street,  London, 
E.  C. 

Thomas  Tyrer,  F.I.C.,  (Fellow  of  the  Institute  of  Chemistry),  F.C.S. 

(Fellow  of  the  Chemical  Society),  Past  President  Society  of  Chemical 

Industry,  Sterling  Chemical  Works,  Stratford,  London,  E. 
Dr.  Otto  Oberlander,  Dipl.  Eng.,  Consulting  Chemist,  29  Queen  Street, 

London,  E.  C. 
Dr.  Rudolph  Messel,  F.R.S.,  36  Mark  Lane,  London,  E.  C. 
W.  A.  Wayland,  F.I.C.,  F.S.A.,  U.K.  Works,  Gosterwood  Street,  Dept- 

ford,  S.  E. 

The  National  Physical  Laboratory,  Teddington. 
Walter  Rosenhain,  B.A.,  D.Sc. 
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The  Royal  Institute  of  Public  Health,  Russell  Square,  London,  W.  C, 
England. 

William  R.  Smith,  M.D.,  D.Sc.,  LL.D.,  F.R.S.,  Professor  of  Forensic 
Medicine  and  Toxicology,  Kings  College,  University  of  London. 
The  Royal  Sanitary  Institute,  90  Buckingham  Palace  Road,  London,  S.  W. 

Dr.  Samuel  Rideal,  D.Sc,  F.I.C.,  F.C.S.,  28  Victoria  Street,  London,  S.W. 
The  Royal  Society,  Burlington  House,  London,  W. 

Prof.  William  Henry  Perkin,  Ph.D.,  M.Sc,  Sc.D.,  LL.D.,  F.R.S.,  Man- 
chester. 

Sir  William  Ramsay,  K.C.B.,  F.R.S.,  19  Chester  Terrace,  Regents'  Park, 
London,  N.  W. 

The  Society  of  Chemical  Industry,  Broadway  Chambers,  Westminster, 
S.  W.,  London. 

Dr.  Rudolph  Messel,  F.R.S.,  147  Victoria  Street,  London,  S.  W. 
Prof.  M.  T.  Bogert,  LL.D.,  Columbia  University,  New  York  City. 
Charles  Gerard  Cresswell,  F.I.C.,  Broadway  Chambers,  Westminster, 

S.  W.,  London. 
Dr.  M.  O.  Forster,  F.R.S.,  Cornwall  Gardens,  London,  S.  W. 
Dr.  Russell  W.  Moore,  M.A.,  M.S.C.,  340  Hudson  Street,  New  York  City. 
Prof.  Ira  Remsen,  Johns  Hopkins  University,  Baltimore,  Md. 
Dr.  Samuel  Rideal,  F.I.C.,  D.Sc,  28  Victoria  Street,  London,  S.  W. 
Thomas  Tyrer,  F.I.C.  (Fellow  of  the  Institute  of  Chemistry),  F.C.S. 
(Fellow  of  the  Chemical  Society),  Past  President  Society  of  Chemical 
Industry,  Sterling  Chemical  Works,  London. 
The  Coal  Smoke  Abatement  Society,  25  Victoria  Street,  Westminster. 

R.  Lessing,  Ph.D.,  F.C.S.,  317  High  Holborn  Street,  London,  W.  C. 
The  University,  Leeds. 

Prof.  Arthur  F.  Green,  M.Sc,  F.I.C,  F.C.S. 
The  University,  Manchester. 

Prof.  H.  B.  Dixon,  Professor  of  Chemistry,  Beechey  House,  Victoria 

Park,  Manchester. 
Prof.  William  Henry  Perkin,  Ph.D.,  M.Sc,  Sc.D.,  LL.D.,  F.R.S.,  Man- 
chester, Fairview,  Wilbraham  Road,  Fallowfield,  Manchester. 
Prof.  Edward  Knecht,  Beech  Mount,  Marple,  Cheshire. 
The  Welcome  Chemical  Research  Laboratories,  6  King  Street,  Snow  Hill, 
London,  E.  C. 
Frederick  B.  Power,  Ph.D.,  LL.D.,  F.C.S.,  Director. 
The  University  College,  Gower  Street,  London,  W.  C,  England. 

Prof.  Sir  William  Ramsay,  K.C.B.,  D.Sc,  F.R.S.,  19  Chester  Terrace, 
Regents'  Park,  London,  N.  W. 
University  College  of  North  Wales,  Bangor,  North  Wales. 

Kennedy,  J.  P.  Orton,  M.A.,  Ph.D.,  F.I.C,  F.C.S. 
University  College  of  Wales,  Aberystwyth. 

Alexander  Findlay,  M.A.,  D.Sc,  F.I.C,  Professor  of  Chemistry,  Abery- 
stwyth. 
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University  of  Bristol,  Bristol. 

Prof.  E.  Francis  Francis,  D.Sc,  Ph.D.,  F.I.C.,  Professor  of  Chemistry 
and  Dean  of  the  Science  Faculty. 
University  of  Cambridge,  Cambridge,  England. 

William  Jackson  Pope,  M.A.,  LL.D.,  F.R.S.,  Fellow  of  Sidney  Sussex 
College,  Professor  of  Chemistry,  Cambridge. 
University  of  Durham,  Durham. 

Prof.  William  Campbell,  D.Sc,  Ph.D.,  Columbia  University,  New  York 
City. 

University  of  Oxford,  Oxford. 

Herbert  Breeston  Baker,  M.A.,  D.Sc,  Imperial  College  of  Science  and 
Technology,  London,  S.  W. 
Commission  Internationale  d'Analyses  (Sub-committee  for  the  Stand- 
ardization of  Methods  of  determining  Water  in  Coal  and  other  Fuels 
and  in  Minerals). 
R.  Lessing,  Ph.D.,  F.C.S.,  Consulting  Chemist,  London. 

FRANCE 

Association  des  Anciens  Eleves  de  l'Institut  de  Chimie  Appliquee  de 

l'Universite  de  Paris. 
Louis  Nomblot,  Ingenieur-chimiste,  I. CP.,  Preparateur  a  la  Faculte" 

des  Sciences  de  Paris. 
Louis  Hackspill,  Ingenieur  chimiste,  I. CP.,  Preparateur  a  la  Faculte" 

des  Sciences  de  Paris. 
Henri  Milou,  Ingenieur-chimiste,  I.  CP.,  directeur  des  usines. 
Association  des  Chemistes  de  Sucrerie  et  de  Distillerie,  Paris. 
Prof.  Leon  Lindet,  Prof,  a  l'Institut  agronomique. 
M.  Manoury,  president  de  l'association. 

Ph.  de  Vilmorin,  vicepresident  de  T association  agronome,  industriel. 
M.  Vivien,  ancien  president,  chimiste. 
Conservatoire  National  des  Arts  et  Metiers,  292  Rue  Saint  Martin, 
Paris. 

Prof.  Dr.  Emile  Fleurent,  Docteur-des-Sciences,  Professeur  de  chimie 
industrielle  au  Conservatoire  National  des  Arts  et  Metiers,  91  Rue  du 
Cherche  Midi,  Paris. 
Ecole  Superieure  de  Pharmacie,  4  Avenue  de  l'Observatoire,  Paris,  France. 
A.  Behal,  Professeur  de  chimie  organique. 
Edouard  Saladin,  Ingenieur,  42  Rue  d'Anjou,  Paris. 
Internacia  Sciencia  Asocio  Esperantista,  Paris. 

E.  C  McKelvy,  Assistant  Chemist,  Bureau  of  Standards,  Washington, 
D.  C. 

Association  des  Anciens  Eleves  des  Ecoles  d'Arts  et  Metiers. 

M.  Guillaume,  President  de  la  Society. 
Syndicat  de  la  Parfumerie  Francaise. 

M.  Justin  Dupont,  industriel. 
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Syndicat  des  Vins  de  Champagne. 

M.  Manceau,  chimiste. 
International  Commission  on  Annual  Table  of  Constants. 

Julius  Stieglitz,  Ph.D.,  D.Sc,  Professor  of  Chemistry  and  Director  of 
Analytical  Chemistry,  University  of  Chicago,  Chicago,  111. 
V Association  Internationale  pour  l'Essai  des  Materiaux. 

Augustin  Mesnager,  Ing6nieur  en  chef  des  ponts  et  chaussees,  professeur 
a  l'^cole  nationale  des  ponts  et  chaussees  et  a,  l'6cole  superieure  d' avia- 
tion, Rep6titeur  a  l'ecole  polytechnique,  Directeur  du  laboratoire  de 
l'6eole  nationale  des  ponts  et  chaussees,  vicepr6sident  de  l'association 
nationale  pour  Tessai  des  materiaux. 
L'Ecole  Polytechnique,  Paris. 

Leon  Bourgeois,  Docteur-es-Sciences,  Assistant  de  chimie  appliqu^e  aux 
corps  organiques,  au  musee  d'historie  naturelle,  1  Boulevard  Henri 
IV,  Paris,  4e. 
Laboratoire  Municipal  de  Paris. 

M.  Kling,  directeur  de  laboratoire. 
Musee  National  d'Histoire  Naturelle,  Paris. 

Leon  Bourgeois,  Docteur-es-Sciences,  Assistant  de  chimie  appliqu^e 
aux  corps  organiques,  au  mus6e,  d'histoire  naturelle,  1  Boulevard 
Henri  IV.  Paris,  4<>. 
Societe  Chimique  de  France,  44  Rue  de  Rennes,  Paris. 

A.  Belial,  ancien  president,  professeur  a  P6cole  superieure  de  pharmacie. 
Gabriel  Bertrand,  Faculty  des  Sciences,  Paris. 
M.  de  Lar,  vice-president,  industriel. 

Leon  Lindet,  ancien  president,  professeur  a  l'Institut  agronomique. 
Societe  de  Chimie  Physique,  98  Rue  du  Cherche-Midi,  Paris. 

M.  Charles,  Marie  chef  de  travaux  a  F6cole  municipale  de  physique. 
Societe  de  l'Industrie  Minerale,  Saint  Etienne  (Loire). 

Edouard  Saladin,  Ing6nieur  principal  de  MM.  Schneider  et  Cie.,  Paris. 

M.  Chesneau,  Ihspecteur  general  des  mines,  Sous-Directeur  de  l'ficole 
Nationale  Superieure  des  Mines  a  Paris. 
Societe  des  Ingenieurs  Civils  de  France,  19  Rue  Blanche,  Paris. 

Louis  Barthelemy,  Ingenieur-chemiste,  66  Chauss£e  d'Antin,  Paris. 
Societe  Industrielle  du  Nord  de  la  France,  Lille  (Nord). 

Victor  Boulez,  Ing6nieur-chimiste,  Lille. 
Societe  Internationale  des  Electriciens. 

Jean-Fernand  Cellerier,  ancien  capitaine  d'artillerie,  mgenieur,  directeur 
du  laboratoire  d'essais  au  conservatoire  national  des  artset  metiers,  292 
rue  St.  Martin. 

M.  Rateau,  Ingenieur,  ancien  professor  a  l'ecole  superieure  des  mines, 
10  bis  Avenue  Elisee  Reclus  a  Paris. 
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Syndicat  des  Fabricants  de  Sucre  de  France,  42  Rue  de  Louvre  (I  Arrt), 
Paris. 

M.  Emile  Saillard,  Professeur  a  P£cole  nationale  des  industries  agricoles, 
directeur  du  laboratoire  d'essais  du  syndicat  des  Fabricants  du  sucre 
de  France. 
Universite  de  Lille,  Lille. 

M.  Buisine,  Professeur  de  chimie  appliquee  a  la  Faculte  des  Sciences. 
A.  Fosse,  Maitre  de  conferences  de  chimie. 
Universite  de  Paris,  Paris. 

Pierre-Camille  Chabri6,  Professeur  de  chimie  appliquee  a  la  Faculte" 
des  Sciences,  83  Rue  Denfert-Rochereau,  Paris. 
Institut  Pasteur. 

M.  G.  Bertrand,  professeur  a  la  Faculte  des  Sciences. 

GERMANY 

Deutsche    Bunsen-Gesellschaft   fuer    Angewandte  Physiealische 
Chemie. 

Hofrat  Prof.  Dr.  August  Bernthsen,  Director  der  Badischen  Anilin  und 
Sodafabrik,  Ludwigshafen  a.  Rhein. 
Deutsche  Chemische  Gesellschaft,  Berlin. 

Prof.  Dr.  Ludwig  Knorr,  Geheimer  Hofrat,  Jena. 
German  School  of  Technics. 

Dr.  W.  Cramer,  Dessau. 
Grossherzogl!    und    Herzogl.    Saechs,    Gesammt-Universitaet,  Jena 

Geheimer  Hofrat  Dr.  Ludwig  Knorr. 
Kgl.  Preuss.  Bergakademie,  Clausthal  i.  H. 

Dipl.  Ing.  Rudolph  Hoffmann,  Professor  fur  Metallhiittenkunde,  Berg- 
strasse  948  I,  Clausthal  i.  H. 
Koenigl.  Saechs.  Technische  Hochschule,  Dresden. 

Prof.  Dr.  Bucherer,  Dresden. 
Verein  Deutscher  Chemiker. 

Geh.  Reg.  Rat,  Prof.  Dr.  C.  Duisberg,  Leverkusen. 

Kommerzienrat,  Dr.  Karl  Goldschmidt,  Essen-Ruhr. 

Generalsekretaer,  Prof.  Dr.  B.  Rassow,  Leipzig. 
Kgl.  Saechsische  Forst-Akademie,  Tharandt. 

Dr.  Hans  Wislicenus,  ord.  Professor  der  Chemie  an  der  Kgl.  saechsischen 
Forstakademie  zu  Tharandt  bei  Dresden. 
Kgl.  Saechsische  Forstliche  Versuchsanstalt,  Chemische  Abteilung. 

Dr.  Hans  Wislicenus,  ord.  Professor  der  Chemie  an  der  Kgl.  sachsischen 
Forstakademie  zu  Tharandt  bei  Dresden. 
Deutscher  Verein  fuer  den  Schutz  des  Gewerblichen  Eigentums. 

Prof.  Dr.  Edm.  Kloppel,  Elberfeld. 

Maximihan  Mintz,  Patentanwalt,  Berlin. 
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KoLONIAL-WlRTHSCHAFTLICHES  KOMITEE,  Berlin. 

Prof.  Dr.  H.  Thorns,  Director  of  the  Pharmaceutical  Institute  of  the 

University  of  Berlin,  at  Steglitz-Dahlen. 
Physikalisher  Verein,  Frankfort  a.  M. 

Prof.  Dr.  Martin  Freund,  Direktor  des  Chemischen  Instituts  des  physi- 
kalischen  Vereins  und  der  Akademie. 
Sachissche  Ratjchschaden  Kommission. 

Dr.  Hans  Wislicenus,  Ord.  Professor  der  Chemie  an  der  Kgl.  sachsischen 
Forst- Akademie  zu  Tharandt  bei  Dresden. 
Universitat  Jena. 

Prof.  Dr.  Ludwig  Knorr,  Geheimer  Hofrat,  Jena. 
Universitaet  Koenigsberg. 

Dr.  Albert  Stutzer,  Professor  an  der  Universitaet  Koenigsberg,  Geheimer 

Regierungsrat,  Direktor  des  Instituts  fuer  Agrikultur-Chemie. 
Dr.  Blochmann. 

Verein  der  Staerke-Interessenten  in  Deutschland,  See-Strasse,  Berlin 
N.  65. 

Prof.  Dr.  Edmund  Parow,  Absheilungsvorsteher  am  Institut  fur  Gah- 
rungsgewerbe  und  Starkefabrikation,  Berlin. 
Verband  deutscher  Petroleum-Interessenten. 

Dr.  Paul  Schwarz,  Berlin. 
Verein  Deutscher  Zuckertechniker. 

Dr.  W.  Cramer,  Dessau. 
Verein  der  Zellstoff-und  Papier  Chemiker,  Rossdoerferstr.   76,  Darm- 
stadt. 

Prof.  Dr.  Carl  G.  Schwalbe,  Professor  der  Kgl.  Forstakademie  zu  Ebers- 

waide  bei  Berlin. 
H.  F.  Storrer,  200  Fifth  Avenue,  New  York. 
Verein  Deutscher  Ingenieure,  Charlottenstr.  43,  Berlin,  N.  W. 

Dipl.-Ing.  C.  Matschoss. 
Verein  zur  Befoerderung  des  Gewerbfleisses,  Berlinerstr.  171  Charlot- 
tenburg. 

Geheimer  Regierungsrat  Mathesius,  Professor  und  Vorsteher  des  eisen- 
huttenmannischen  Laboratoriums  der  Kgl.  technischen  Hochschule 
zu  Berlin. 

INDIA 

University  of  Calcutta. 

Sir  Alexander  Pedler,  Kt.,  C.I.E.,  F.R.S.,  28  Stanhope  Gardens,  London, 
S.  W. 

IRELAND 

Royal  College  of  Science  for  Ireland,  Dublin. 

Gilbert  T.  Morgan,  D.Sc,  F.I.C.,  Professor  of  Chemistry  in  the  Faculty 
of  Applied  Chemistry. 
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ITALY 

Associazione  Elettrotecnica  Italiana,  Padova. 
Professor  Carlo  Parvopassu,  General  Secretary. 

Professor  Guiseppe  Bruni,  ordinario  di  chimica  gererale  nella  R.  Univer- 

sita,  Padova. 
Professor  Domenico  Meneghini,  Padova. 
R.  Accademia  Di  Scienze,  Lettere  ed  Arti  Degli  Agaiti,  Rovereto. 

William  H.  Nichols,  Sc.D.,  LL.D.,  New  York. 
Scuola  Degli  Ingegneri  di  Padova. 

Prof.  Guiseppe  Bruni,  ordinario  di  chimica  generale  nella  R.  Universita, 
Padova. 

Slocieta  degli  Spettroscopisti  Italiani. 

Commendatore  Giacomo  Ciamician,  Senatore  del  Regno,  Prof,  di  Chimica, 
R.  Universita  di  Bologna. 
Societa  Italiana  Delle  Scienze,  Rome. 

Senator  of  the  Kindgom,  Dr.  Emanuel  Paterno,  Professor  of  Chemistry 
at  the  University  at  Rome. 
R.  Universita  Degli  Studii,  Cagliari. 

Prof.  Guiseppe  Bruni,  Universita  di  Padova,  Padova. 

ASSOCIATIONE  CHIMICA  INDUSTRIALE  DI  TORINO. 

Dr.  Giacomo  Ciamician,  Senatore  del  Regno,  Professore  di  Chimica, 
R.  Universita  die  Bologna. 
R.  Universita  di  Padova. 

Prof.  Giuseppe  Bruni,  Ordinario  di  chimica  generale. 
Societa  chimica  Italiana. 

Senatore  Giacomo  Ciamician,  Prof,  di  Chimica,  R.  Universita  di  Bologna. 

JAPAN 

Society  of  Chemical  Industry  (in  Tokio). 

Prof.  Jokichiro  Yemori. 
Tokyo  Chemical  Society. 

Dr.  Jokichi  Takamine,  Doctor  of  Engineering,  Doctor  of  Pharmacy. 
Sankyo  Pharmaceutical  Laboratory,  Tokio. 

Matasaku  Shiohara,  Esq. 
Pharmaceutical  Society  of  Japan. 

Dr.  Kintaro  Wooyeno. 

Dr.  Keizo  Wooyenaka. 

Dr.  Jokichi  Takamine. 

NETHERLANDS 

Koninklijke  Akademie  van  Wetenschappen,  Amsterdam. 
Prof.  Dr.  P.  van  Romburg,  of  the  University  of  Utrecht. 
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Algemeen  Syndicaat  van  Suikerfabrikanten  in  Nederlandsch  indie. 
H.  C.  Prinsen  Geerligs,  Director  of  the  Netherland  Office  of  the  Java 

Sugar  Experiment  Station,  Amsterdam. 
Nederlandsche  Chemische  Vereeniging. 

Dr.  H.  P.  Barendrecht,  Director  of  the  Laboratory  of  the  Dutch  Yeast 

and  Spiritus  Works,  Delft. 
Dr.  G.  C.  A.  van  Dorp,  Chemical  Laboratory,  Katwijk  aan  Zee. 
J.  C.  Fol,  Chem.  Eng.  to  the  Government's  Laboratory  for  Rubber  Trade 

and  Rubber  Industry,  Delft. 
Algemeene  technische  Vereeniging  van  Beetwortelsuikerfabrikanten 

en  raffinadeurs. 
Dr.  J.  A.  A.  M.  van  Loon,  Manager  Beet-sugar  Works,  Steenbergen. 
M.  G.  Wagenaar  Hummelinck,  President,  Gen.  Tech.  Assn.  of  Beet-Sugar 

Manufacturers  and  Sugar  Refiners,  Member  Direction  of  "Hollandia" 

Dutch  Condensed  Milk  and  Food  Co. 


NORWAY 

Faellesforeningen  for  Haandvaerk  og  Industri. 

K.  Oppegaard,  Manager  of  Kristiania  Bryggeri,  President  of  the  Norwe- 
gian Brewer  Union,  Delegate  of  the  Norwegian  Government. 


PERU 

University  of  San  Antonio  of  Cuzeo. 

Jose  Angel-Capar6-Perez,  C.E.,  M.C.E.,  E.E.,  M.S.  in  Math.,  Sc.D., 
Professor  of  Mathematics  at  the  University  of  Notre  Dame,  Ind., 
Adjunct  Professor  of  Chemistry  and  Anthropology  at  the  University 
of  San  Antonio,  Cuzeo,  Peru,  South  America. 

PORTUGAL 

Instituto  Superior  Tecnico,  Lisbon. 

Charles  Lepierre,  Professor  of  Chemistry  at  the  Instituto  Superior 
technico. 

Sociedade  Chimica  Portugueza,  Lisboa. 

Prof.  A.  J.  Ferreira  da  Suva,  Directeur  de  la  Faculty  des  Sciences  de 
Porto,  professeur  de  chimie  organique  et  analytique  a  la  dite  faculty, 
President  de  la  Commission  permanente  d'unification  des  m^thodes 
d'analyse  des  denres  alimentaires  (Commisao  tecnica  dos  methodos 
chimico-analyticos),  Directeur  du  laboratoire  municipal  de  chimnie 
de  porto. 

Universidade  do  Porto,  Faculdade  de  Sciencias. 

Prof.  A.  J.  Ferreira  da  Silva,  Directeur  de  la  Faculte*  des  Sciences  de 
Porto,  professeur  de  chimie  organique  et  analytique  a  la  dite  faculty, 
President  de  la  Commission  permanente  d'unification  des  m6thodes 
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d' analyse  des  denizes  alimentaires  (Commissao  technico  dos  methodos 
chimico-analyticos,),  directeur  du  laboratoire  municipal  de  chimie  de 
Porto. 

RUSSIA 

Agricultural  Institute  of  Moscow,  Moscow. 

Dr.  Ivan  Aleksjevitsch  Kablukov,  Professor  of  Chemistry. 
Committee  for  the  Cultivation  of  Silk  of  the  Moscow  Agricultural 
Society. 

Prof.  Ivan  Aleksjeviteh  Kablukov,  Moscow  University,  Moscow. 
Imperial  Practical  Academy  of  Commercial  Sciences  of  Moscow, 
Moscow. 

Alexander  Nastukoff ,  Professor,  Imperial  University  of  Moscow,  Moscow. 
Imperial  University  of  Moscow,  Moscow. 

Prof.  Ivan  Kablukov. 

Prof.  Alexandre  Nastukoff. 
The  Imperial  Moscow  Technical  High  School,  Moscow. 

Nikolas  Alexandrovitch  Shiloff ,  Professor  of  Chemistry. 
The  Society  for  the  Development  of  Experimental  Sciences  and  Their 
Practical  Applications,  founded  by  Christopher  S.  Ledentzoff. 

Dr.  Ivan  Aleksgevitch  Kablukov. 
Warsaw  University,  Warsaw. 

Dr.  B.  Kurilov,  Professor  of  General  Chemistry. 
Academie  Imperials  des  Sciences  de  St.  Petersbourg. 

Paul  Walden,  Councillor  of  State. 
Commercial  Institution  of  Moscow. 

Nikolas  Alexandrovitch  Shiloff,  Professor  of  Chemistry. 
Moscow  Agricultural  Society. 

Prof.  Ivan  Aleksjeviteh  Kablukov,  Professor  of  Chemistry,  Moscow 
University. 
Society  of  Sugar  Manufacturers. 

Herr  Ing.  Vladimir  Witkowicz,  Kiev. 
Society  of  Technologists,  St.  Petersburg. 

Theodor  Slokasoff. 

SCOTLAND 

Royal  Philosophical  Society  of  Glasgow. 

John  Ferguson,  M.A.,  LL.D.,  F.R.S.E.,  F.C.S.,  F.S.A.,  University  of 
Glasgow,  Honorary  President  of  the  Society. 
Royal  Society  of  Edinburgh,  22  George  Street,  Edinburgh. 

Prof.  Alan  W.  C.  Menzies,  Chemistry  Department,  University  of  Chicago, 
Chicago,  111. 

Prof.  Alexander  Smith,  Chemistry  Department,  Columbia  University, 
New  York. 
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The  University,  Glasgow. 

John  Ferguson,  M.A.,  LL.D.,  F.R.S.E.,  F.C.S.,  F.S.A.,  Professor  of 
Chemistry,  Glasgow. 

SPAIN 

Asociacion  de  Ingenieros  Industriales,  Pelayo  9,  Barcelona. 

Don  Augusto  de  Rull  y  Artos,  Presidente  de  la  Asociacion  de  ingenieros 
industriales  (Agrupaci6n  de  Barcelona),  vocal  secretario  del  Patronato 
de  la  Escuela  industrial  de  Barcelona,  vocal  del  consejo  provincial  de 
Barcelona,  ingeniero  representante  de  "la  maquinista  terrestre  y  mari- 
tima"  de  Barcelona. 
Sociedad  Aragonesa  de  Ciencias  Naturales,  Zaragoza. 

J.  R.  de  la  Torre  Bueno,  25  Broad  Street,  New  York  City. 

SWEDEN 

Apotekare-Societetens,  Stockholm. 

Arvid  Blomquist,  Stockholm. 
Farmaceutiska  Institutet,  Stockholm. 

Arvid  Blomquist,  Stockholm. 
Kongl.  Tekniska  Hoegskolan,  Stockholm. 

Dr.  K.  W.  Palmaer,  Principal  of  the  Faculty  of  Chemical  Technology, 
Professor  of  General  Chemistry. 
Svenska  Teknologforeningen,  Stockholm. 

Dr.  Gustaf  Ekman,  Gothenburg. 

SWITZERLAND 

Schweizerische  Chemische  Gesellschaft,  Basel. 

Prof.  Dr.  Volkmar  Kohlschuetter,  Bern. 
Schweizerischen  Eidgenossenschaft. 

Dr.  F.  P.  TreadweU,  Zurich. 
Schweizerische  Gesellschaft  fuer  Chemische  Industrie,  Zofingen. 

Prof.  Dr.  F.  P.  TreadweU,  Zurich. 
Universitaet  Bern,  Bern. 

Prof.  Dr.  Volkmar  Kohlschuetter,  Bern. 

TURKEY 

Robert  College,  Constantinople. 

William  T.  Ormiston,  M.A.,  Professor  of  Chemistry. 

UNION  OF  SOUTH  AFRICA 


The  Chemical,  Metallurgical  and  Mining  Society  of  South  Africa. 
James  Moir,  M.A.,  and  D.C.S.  (Aberdeen),  F.R.S.S.  (Af.)    Chemist  to 
the  Mines  Department  of  the  Union  of  South  Africa. 


XXVIIl] 


Delegates 


273 


UNITED  STATES 

American  Chemical  Society. 

Charles  F.  Chandler,  New  York. 
H.  W.  Wiley,  Washington,  D.  C. 
Herman  Frash,  New  York. 
William  Brady,  Chicago. 
Wilder  D.  Bancroft,  Ithaca,  N.  Y. 
Charles  E.  Caspari,  St.  Louis,  Mo. 
Willis  R.  Whitney,  Schenectady,  N.  Y. 
J.  B.  F.  Herreshoff,  New  York,  N.  Y. 
Edward  G.  Acheson,  Niagara  Falls,  N.  Y. 
J.  D.  Pennock,  Syracuse,  N.  Y. 
American  Institute  of  Chemical  Engineers. 

L.  H.  Baekeland,  Sc.D.,  Yonkers,  N.  Y. 
American  Institute  of  Electrical  Engineers. 

Charles  Avery  Doremus,  M.D.,  Ph.D.,  New  York  City. 
Carnegie  Institute  of  Washington. 

Arthur  L.  Day,  Ph.D.,  Director,  Geophysical  Laboratory,  Upton  Street, 

Washington,  D.  C. 
Harmon  N.  Morse,  Ph.D.,  Johns  Hopkins  University,  Baltimore,  Md. 
Arthur  A.  Noyes,  Ph.D.,  Sc.D.,  LL.D.,  Massachusetts  Institute  of 

Technology,  Boston,  Mass. 
Prof.  T.  W.  Richards,  Ph.D.,  D.Sc,  LL.D.,  Chem.D.,  M.D.,  Chemical 
Laboratory,  Harvard  College,  Cambridge,  Mass. 
National  Association  of  Cement  Users. 

Richard  L.  Humphrey,  A.M.,  C.E.,  M.Am.  Soc.  C.E.,  M.  Inst.  C.E., 
Soc.  des  Ing.  Civils  de  France,  President,  Philadelphia,  Pa. 
New  England  Association  of  Chemical  Teachers. 

Lyman  C.  Newell,  Ph.D.,  Professor  of  Chemistry,  College  of  Liberal 
Arts,  Boston  University. 
Smithsonian  Institution. 

Prof.  Frank  Wigglesworth  Clarke,  Chief  Chemist  United  States  Geolog- 
ical Survey  and  Curator  of  the  Division  of  Mineralogy  in  the  United 
States  National  Museum. 
The  American  Philosophical  Society. 

Prof.  Edward  W.  Morley,  LL.D.,  Ph.D.,  D.Sc,  West  Hartford,  Conn. 
Prof.  Edgar  F.  Smith,  Ph.D.,  D.Sc,  L.H.D.,  LL.D.,  Past  President  Am. 
Ph.  Soc,  Professor  of  Chemistry  and  Provost  of  the  University  of  Penn- 
sylvania, Philadelphia,  Pa. 
Prof.  Marston  T.  Bogert,  New  York. 

Prof.  Theodore  W.  Richards,  Ph.D.,  D.Sc,  LL.D.,  Chem.D.,  M.D., 
Cambridge,  Mass. 
United  States  Brewers'  Association. 
Julius  Liebmann,  Brooklyn,  N.  Y. 
Ernest  Rueter,  Boston,  Mass. 
19 
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William  Rehm,  Chicago,  111. 
William  Uihlein,  Milwaukee,  Wis. 
Henry  Nicholaus,  St.  Louis,  Mo. 
United  States  Bureau  of  Mines,  Washington,  D.  C. 

Prof.  George  O.  Hulett,  Professor  of  Chemistry,  Princeton  University, 
Princeton,  N.  J. 

Alabama 

Alabama  Polytechnic  Institute,  Auburn. 

B.  B.  Ross,  Chemical  Department. 
Tuskegee  Normal  and  Industrial  Institute,  Tuskegee. 

Prof.  Geo.  W.  Carver,  Director  of  the  Department  of  Research  and 
Experiment  Station. 
University  op  Alabama,  University. 

Dr.  Jack  P.  Montgomery,  Adjunct  Professor  of  Chemistry. 

Arizona 

University  op  Arizona,  Tucson. 

Paul  H.  M.  P.  Brinton,  Assistant  Professor  of  Chemistry,  care  the  Uni- 
versity of  Minnesota,  Minneapolis,  Minn. 

California 

Leland  Stanford  Junior  University,  Stanford  University. 

Dr.  Stewart  Woodford  Young,  Professor  of  Physical  Chemistry  in  Leland 
Stanford  Junior  University. 

Connecticut 

Trinity  College,  Hartford. 

Prof.  Robert  Baird  Riggs,  Ph.D.,  Professor  of  Chemistry. 
Wesleyan  University,  Middletown. 

Walter  Parke  Bradley,  Ph.D.,  Professor  of  Chemistry. 
Yale  University,  New  Haven. 

Horace  L.  Wells,  Sc.D.,  Professor  of  Analytical  Chemistry,  Sheffield 
Scientific  School. 

District  of  Columbia 

Georgetown  University,  Washington. 

Rev.  Richard  J.  Martin,  S.J.,  Professor  of  Chemistry. 

Illinois 


Northwestern  University,  Evanston,  Chicago. 

John  Harper  Long,  M.S.,  Sc.D.,  Professor  of  Chemistry. 
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The  University  of  Chicago,  Chicago. 

Julius  Stieglitz,  Ph.D.,  Sc.D.,  Professor  of  Chemistry  and  Director  of 

Analytical  Chemistry. 
Herbert  Newby  McCoy,  Ph.D.,  Professor  of  Physical  Chemistry. 

Maine 

Bates  College,  Lewiston. 

Lyman  Granville  Jordan,  A.M.,  Ph.D.,  Professor  of  Chemistry. 
Bowdoin  College,  Brunswick. 

Prof.  Marshal  P.  Cram,  Professor  of  Chemistry. 

Maryland 

The  Johns  Hopkins  University,  Baltimore. 
Dr.  Ira  Remsen,  President. 

Massachusetts 

Amherst  College,  Amherst. 

Prof.  Howard  Waters  Doughty. 
Boston  Scientific  Society. 

John  Ritchie,  Jr.,  President,  Massachusetts  Institute  of  Technology, 
Boston. 
Boston  University,  Boston. 

Lyman  C.  Newell,  Ph.D.,  Professor  of  Chemistry,  College  of  Liberal 
Arts  and  Curator  of  the  New  England  Association  of  Chemistry 
Teachers. 
Clark  University,  Worcester. 

M.  A.  Rosanoff,  Sc.D.,  Professor  of  Chemistry  and  Director  of  the 
Chemical  Laboratories. 
Harvard  College,  Cambridge. 

Prof.  Theodore  W.  Richards,  Ph.D.,  D.Sc,  LL.D.,  Chem.D.,  M.D. 
Gregory  Paul  Baxter,  Assistant  Professor  of  Chemistry. 
Massachusetts  Agricultural  College,  Amherst. 

Joseph  S.  Chamberlain,  Ph.D.,  Associate  Professor  of  Organic  and 
Agricultural  Chemistry. 
Massachusetts  Agricultural  College,  Amherst. 

Emma  P.  Carr,  Ph.D.,  Associate  Professor  of  Chemistry,  Mt.  Holyoke 
College,  South  Hadley. 
Massachusetts  Institute  of  Technology,  Boston. 

Arthur  A.  Noyes,  Ph.D.,  D.Sc,  LL.D.,  Professor  of  Theoretical  Chemis- 
try and  Director  of  the  Research  Laboratory. 
H.  P.  Talbot,  Ph.D. 
Mt.  Holyoke  College,  South  Hadley. 

Miss  Emma  P.  Carr,  Ph.D.,  Associate  Professor  of  Chemistry. 
Simmons  College,  Boston. 

James  F.  Norris,  Ph.D.,  Professor  of  Chemistry. 
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Smith  College,  Northampton. 

John  Tappen  Stoddard,  Ph.D.,  Professor  of  Chemistry  and  head  of  the 
Department. 
The  College  of  the  Holy  Cross,  Worcester. 

Rev.  George  L.  Coyle,  S.J.,  Professor  of  Chemistry. 
Tufts  College,  Medford. 

Frank  W.  Durkee,  A.M.,  Professor  of  Inorganic  Chemistry. 
Wellesley  College,  Wellesley. 

Louisa  Stone  Stevenson,  Ph.D.,  Instructor  in  Chemistry. 
Worcester  Polytechnic  Institute,  Worcester. 

Waiter  Louis  Jennings,  Ph.D.,  Professor  of  Organic  Chemistry  and 
Director  of  the  Department  of  Chemistry, 

Missouri 

University  of  Missouri. 

Dr.  W.  G.  Brown,  Columbia. 
Dr.  P.  F.  Trowbridge,  Columbia. 

New  Jersey 

Princeton  University,  Princeton. 

George  Augustus  Hulett,  Ph.D.,  Leipzig,  Professor  of  Physical  Chemistry. 

New  York 

American  Museum  of  Natural  History,  New  York  City. 

Edmund  Otis  Hovey,  A. B.,  Ph.D.,  Curator  of  the  Department  of  Geology 
Prof.  Ralph  W.  Tower,  Ph.D.,  Curator  of  the  Department  of  Anatomy 

and  Physiology  and  Invertebrate  Palaeontology. 
College  of  the  City  of  New  York. 

Charles  Baskerville,  Ph.D.,  F.C.S.,  Professor  of  Chemistry,  and  Director 

of  the  Chemistry  Building. 
Herbert  R.  Moody,  Ph.D.,  Associate  Professor  of  Chemistry. 
L.  H.  Friedburg,  Ph.D.,  Associate  Professor  of  Chemistry. 
Thomas  A.  Storey,  M.D.,  Ph.D.,  Professor  of  Physical  Instruction  and 

Hygiene. 

Ivin  Sickles,  M.D.,  Professor  of  Natural  History. 
C.-E.  A.  Winslow,  M.S.,  Associate  Professor  of  Biology. 
William  L.  Prager,  Ph.D.,  Instructor  in  Chemistry. 
Reston  Stevenson,  Ph.D.,  Instructor  in  Chemistry. 
R.  W.  Curtis,  Ph.D.,  Instructor  in  Chemistry. 
Frederick  E.  Breithut,  D.Sc,  Instructor  in  Chemistry. 
Louis  J.  Curtman,  Ph.D.,  Instructor  in  Chemistry. 
W.  L.  Estabrook,  Ph.D.,  Instructor  in  Chemistry.. 
William  A.  Hamor,  Research  Assistant. 
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Columbia  University,  New  York  City. 

Frederick  A.  Goetze,  M.Sc,  Dean  of  the  Schools  of  Mines,  Engineering 
and  Chemistry. 

Alexander  Smith,  Ph.D.,  Professor  of  Chemistry  and  Administrative 
Head  of  Department  of  Chemistry. 

Marston  Taylor  Bogert,  LL.D.,  Professor  of  Organic  Chemistry. 

J.  Livingston  R.  Morgan,  Ph.D.,  Professor  of  Physical  Chemistry. 

Samuel  A.  Tucker,  Ph.B.,  Assistant  Professor  of  Electro-Chemistry. 

Henry  C.  Sherman,  Ph.D.,  Professor  of  Food  Chemistry. 

Milton  C.  Whitaker,  M.S.,  Professor  of  Engineering  Chemistry. 

F.  J.  Metzger,  Ph.D.,  Assistant  Professor  of  Analytical  Chemistry. 

H.  T.  Beans,  Ph.D.,  Assistant  Professor  of  Chemistry. 

Thomas  Bruce  Freas,  Ph.D.,  Assistant  Professor  of  Chemistry. 

Arthur  C.  Neish,  Ph.D.,  Instructor  in  Chemistry. 

J.  M.  Nelson,  Ph.D.,  Instructor  in  Organic  Chemistry. 

William  C.  Moore,  Ph.D.,  Instructor  in  Chemistry. 

Otto  Kress,  Ph.D.,  Instructor  in  Engineering  Chemistry. 

Andrew  Bender,  A.B.,  Instructor  in  Analytical  Chemistry. 

Robert  H.  Lombard,  S.B.,  Instructor  in  Chemistry. 
King's  County  Pharmaceutical  Society,  Brooklyn. 

Otto  Raubenheimer,  Ph.G.,  Brooklyn. 
New  York  Academy  of  Sciences,  New  York. 

Prof.  Charles  Baskerville,  College  of  the  City  of  New  York. 

Prof.  William  Campbell,  Columbia  University,  New  York. 
New  York  Botanical  Garden,  Bronx  Park,  New  York  City. 

Prof.  Henry  H.  Rusby,  of  the  New  York  College  of  Pharmacy. 

Prof.  William  J.  Gies,  of  the  College  of  Physicians  and  Surgeons. 
New  York  State  Pharmaceutical  Association. 

Otto  Raubenheimer,  Brooklyn. 

Joseph  Kahn,  New  York. 

J.  Roemer,  White  Plains. 
New  York  University,  New  York  City. 

Prof.  Arthur  B.  Lamb,  Ph.D. 

Prof.  John  A.  Mandel,  Sc.D.,  Sect.  Section  VIII. 
New  Yorker  Deutscher  Apotheker-Verein. 

Otto  Raubenheimer,  Ph.G.,  Brooklyn. 
Rensselaer  Polytechnic  Institute,  Troy. 

Dr.  William  P.  Mason,  Professor  of  Chemistry. 
The  Camera  Club,  121  West  Sixty-eighth  Street,  New  York  City. 

Charles  I.  Berg. 

W.  D.  Murphy. 

The  Rockefeller  Institute  for  Medical  Research,  New  York  City. 

P.  A.  Levene,  M.D. 
Teachers  College,  Columbia  University,  New  York  City. 

Prof.  Henry  C.  Sherman. 
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Union  College,  Schenectady,  N.  Y. 

Prof.  Edward  Ellery,  Head  of  the  Chemistry  Department. 

North  Dakota 

North  Dakota  Agricultural  College,  Fargo. 

Edwin  F.  Ladd,  B.  S.,  Dean  of  Chemistry  and  Pharmacy,  Food  Commis- 
sioner and  State  Chemist. 
The  University  of  North  Dakota,  Grand  Forks. 

Dean  Earle  J.  Babcock,  of  the  School  of  Mines,  Professor  of  Industrial 

Chemistry,  Director  of  Mining-Industrial  Stations. 
Prof.  Geo.  A.  Abbott,  Ph.D.,  Head  of  the  Chemistry  Department. 

Ohio 

Case  School  op  Applied  Science,  Cleveland. 

Dr.  Albert  W.  Smith,  Professor  of  Chemistry. 
Oberlin  College,  Oberlin. 

Alan  W.  C.  Menzies,  Ph.D.,  Professor  of  Chemistry. 
Ohio  Wesleyan  University,  Delaware. 

Prof.  George  Oswin  Higley,  Ph.D. 
Western  Reserve  University,  Cleveland. 

Edward  W.  Morley,  LL.D.,  Ph.D.,  Sc.D.,  West  Hartford,  Conn. 

Pennsylvania 

Engineers'  Society  of  Western  Pennsylvania,  Pittsburgh. 

Elmer  K.  Hiles. 
Lafayette  College,  Easton. 

Edward  Hart,  Ph.D.,  Dean  of  the  Pardee  Scientific  Department  of 
Lafayette  College. 
University  of  Pennsylvania,  Philadelphia. 

Edgar  F.  Smith,  Provost  and  Professor  of  Chemistry. 

Tennessee 

Vanderbilt  University,  Nashville. 

W.  L.  Dudley,  B.S.,  M.D.,  Professor  of  Chemistry. 

Vermont 

Middlebury  College,  Middlebury. 

W.  W.  McGilton,  Professor  of  Chemistry. 
Norwich  University,  Northfield. 

Carl  V.  Woodbury,  Professor  of  Chemistry. 
University  of  Vermont,  Burlington. 

E.  C.  Jacobs,  Professor  of  Chemistry. 
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Virginia 

Richmond  College,  Richmond. 

Eugene  C.  Bingham,  Ph.D., 
University  College  op  Medicine,  Richmond. 

Dr.  E.  C.  L.  Miller. 
University  of  Virginia,  Charlottesville. 

J.  W.  Mallett,  Ph.D.,  F.R.S. 

F.  P.  Dunnington,  B.S.,  C.E.,  M.E.,  Professor  of  Analytical  and  Indus- 
trial Chemistry. 
Virginia  Military  Institute. 

Dr.  Hunter  Pendleton,  A.M.,  Ph.D.,  Lexington. 
Washington  and  Lee  University,  Lexington. 

James  Lewis  Howe,  M.D.,  Ph.D.,  Professor  of  Chemistry. 

Washington 

University  op  Washington,  Seattle. 

Dr.  H.  G.  Byers,  Head  of  Chemistry  Department. 

Dr.  Charles  W.  Johnson,  Ph.C,  Ph.D.,  Dean  of  the  College  of  Pharmacy, 
Professor  of  Pharmaceutical  Chemistry. 

Wisconsin 

The  University  op  Wisconsin,  Madison. 

Harold  C.  Bradley,  Ph.D.,  Assistant  Professor  of  Physiological  Chemistry. 

INTERNATIONAL  DELEGATES 

International  Association  for  Testing  Materials 

A.  Martens,  Berlin. 

A.  Foss,  Copenhagen. 

R.  Saposchnikoff,  St.  Petersburg. 
International  Petroleum  Commission. 

Dr.  Paul  Schwarz,  Berlin. 

Dr.  Leopold  Singer,  Pardubitz. 


ORGANIZING  COMMITTEE 


Delegates  from  the  United  States  to  the  Seventh  International  Congress  of  Ap- 
plied Chemistry  to  Create  the  Organizing  Committee  for  the  Eighth  International 
Congress  of  Applied  Chemistry: 

L.  H.  Baekeland.  E.  M.  Houghton. 

Charles  Baskerville.  Morris  Loeb. 

Frank  W.  Clarke.  William  H.  Nichols. 

Allerton  S.  Cushman.  Albert  Plaut. 

David  T.  Day.  Maximilian  Toch. 

W.  L.  Dudley.  H.  W.  Wiley. 


Officers 

President  .  Secretary 

William  H.  Nichols,  Sc.D.,  LL.D.  Bernhard  C.  Hesse,  Ph.D. 

MEMBERS 

The  Chairman,  American  Association  for  the  Advancement  of  Science, 
Section  C. 

The  American  Chemical  Society. 

The  Past  Presidents. 

The  President. 

The  Secretary. 

The  Chairmen  of  the  Division  on 

Industrial  and  Engineering  Chemistry. 

Physical  and  Inorganic  Chemistry. 

Fertilizer  Chemistry. 

Agricultural  and  Food  Chemistry. 

Organic  Chemistry. 

Pharmaceutical  Chemistry. 
The  Chairmen  of  the  Sections  at 

Boston, 

Chicago, 

New  York, 

Philadelphia, 

Washington. 
American  Electrochemical  Society. 
The  Past  Presidents. 
The  President. 
The  Secretary. 
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The  Chairmen  of  the  Sections  at 
New  York, 
Philadelphia. 

The  President,  American  Institute  of  Chemical  Engineers. 
The  President,  American  Institute  of  Electrical  Engineers. 
The  President,  American  Pharmaceutical  Association. 
The  President,  American  Philosophical  Society. 

The  President,  American  Society  for  Pharmacology  and  Experimental 
Therapeutics. 

American  Society  for  Testing  Materials. 

The  President. 

The  Secretary. 
The  Chemists'  Club. 

The  President. 

Three  Delegates. 
The  President,  College  of  the  City  of  New  York. 
The  President,  Columbia  University. 
The  President,  Cosmos  Club,  Washington,  D.  C. 
The  President,  Franklin  Institute. 

The  President,  Manufacturing  Chemists'  Association  of  the  United 
States. 

The  President,  Massachusetts  Institute  of  Technology. 

The  President,  National  Academy  of  Sciences. 

The  President,  New  York  Academy  of  Sciences. 

The  Sanitary  Superintendents,  New  York  City  Board  of  Health. 

The  Chancellor,  New  York  University. 

The  President,  Polytechnic  Institute  of  Brooklyn. 

The  President,  Pratt  Institute. 

The  President,  Stevens  Institute. 

Society  of  Chemical  Industry. 

The  Past  Presidents  resident  in  the  United  States. 

The  Chairmen  of  the  Sections  in 
Boston  and 
New  York. 

The  President,  Society  of  Detroit  Chemists. 
The  United  States  Brewers'  Association. 

The  Secretary  and 

Two  Delegates. 

The  Chairman,  Verein  Deutscher  Chemiker,  New  York  Section. 
The  President,  Western  Association  of  Technical  Chemists  and  Metal- 
lurgists. 

The  Delegates  from  the  Government  of  the  United  States. 
The  Delegates  from  the  several  States  and  other  members  of  the  United 
States. 
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INDIVIDUAL  MEMBERS 

Alabama 

H.  B.  Battle,  Ph.D.,  Montgomery,  Ala. 
Arizona 

A.  E.  Vinson,  Ph.D.,  Agricultural  Experiment  Sta.,  Tucson,  Ariz. 
California 

F.  G.  Cottrell,  Ph.D.,  Berkeley,  Cal. 

Ralph  A.  Gould,  B.S.,  San  Francisco,  Cal. 

Nelson  A.  Howard,  Ph.B.,  San  Francisco,  Cal. 

Edmond  O'Neill,  Ph.B.,  University  of  California,  Berkeley,  Cal. 

W.  C.  Peyton,  San  Francisco,  Cal. 

John  Maxon  Stillman,  Ph.D.,  Stanford  University,  Cal. 

T.  J.  Wrampelmeier,  Ph.C,  A.B.,  Berkeley,  Cal. 
Colorado 

John  B.  Ekeley,  Ph.D.,  University  of  Colorado,  Boulder,  Colo. 
W.  D.  Engle,  Ph.D.,  University  of  Denver,  University  Park,  Colo. 
Albert  H.  Low,  B.S.,  Denver,  Colo. 
Connecticut 

Philip  E.  Browning,  Ph.D.,  Yale  University,  New  Haven,  Conn. 

Edward  W.  Morley,  Ph.D.,  Sc.D.,  LL.D.,  West  Hartford,  Conn. 

H.  L.  Wells,  Sc.D.,  Yale  University,  New  Haven,  Conn. 
Delaware 

Charles  L.  Reese,  Ph.D.,  Wilmington,  Del. 
District  of  Columbia 

John  F.  Anderson,  M.D.,  Marine  Hospital  Service,  Washington,  D.  C. 

W.  D.  Bigelow,  Ph.D.,  Department  of  Agriculture,  Washington,  D.  C. 

Eugene  A.  Byrnes,  Ph.D.,  Washington,  D.  C. 

F.  W.  Clarke,  D.Sc,  LL.D.,  Geological  Survey,  Washington,  D.  C. 
Allerton  S.  Cushman,  Ph.D.,  Washington,  D.  C. 

David  T.  Day,  Ph.D.,  U.  S.  Geological  Survey,  Washington,  D.  C. 

G.  H.  Failyer,  M.S.,  Bureau  of  Soils,  Washington,  D.  C. 

E.  C.  Franklin,  Ph.D.,  Marine  Hospital  Service,  Washington,  D.  C. 
W.  F.  Hillebrand,  Ph.D.,  Bureau  of  Standards,  Washington,  D.  C. 
Reid  Hunt,  M.D.,  Ph.D.,  U.  S.  Public  Health  Service,  Washington,  D.  C. 
Charles  E.  Munroe,  Ph.D.,  George  Washington  University,  Washington, 
D.  C. 

Charles  L.  Parsons,  Bureau  of  Mines,  Washington,  D.  C. 
Clinton  Paul  Townsend,  B.S.,  Washington,  D.  C. 
Harvey  W.  Wiley,  M.D.,  Ph.D.,  LL.D.,  Washington,  D.  C. 
Georgia 

W.  H.  Emerson,  Ph.D.,  Georgia  School  of  Technology,  Atlanta,  Ga. 
George  F.  Tennille,  Savannah,  Ga, 
Illinois 

Jacob  Baur,  Chicago,  111. 
A.  Bement,  Chicago,  11L 
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Everett  B.  Bragg,  B.S.,  Evanston,  111. 
T.  J.  Bryan,  Ph.D.,  Chicago,  111. 
W.  A.  Converse,  Ph.G.,  Chicago,  111. 
John  M.  Ewen,  Chicago,  111. 

Walter  S.  Haines,  M.D.,  Rush  Medical  College,  Chicago,  111. 
Max  Henius,  Ph.D.,  Chicago,  111. 

John  H.  Long,  Sc.D.,  Northwestern  University,  Chicago,  111. 

Harry  McCormack,  M.S.,  Armour  Institute  of  Technology,  Chicago,  111. 

Joy  Morton,  Chicago,  111. 

W.  A.  Noyes,  Ph.D.,  LL.D.,  University  of  Illinois,  Urbana,  111. 
J.  H.  Pettit,  Ph.D.,  University  of  Illinois,  Urbana,  111. 
W.  D.  Richardson,  Chicago,  111. 

Julius  Stieglitz,  Ph.D.,  Sc.D.,  University  of  Chicago,  Chicago,  111. 
Adolph  Woolner,  Jr.,  Peoria,  111. 
Indiana 

Frank  R.  Eldred,  Indianapolis,  Ind. 
Elwood  Haynes,  B.S.,  Kokomo,  Ind. 
J.  H.  Ramson,  Ph.D.,  Purdue  University,  Lafayette,  Ind. 
Iowa 

E.  W.  Rockwood,  M.D.,  Ph.D.,  State  University  of  Iowa,  Iowa  City,  la. 
Louisiana 

A.  L.  Metz,  M.D.,  Tulane  University,  New  Orleans,  La. 
Charles  E.  Coates,  Ph.D.,  Louisiana  State  University,  Baton  Rouge, 
La. 
Maine 

Ralph  H.  McKee,  Ph.D.,  University  of  Maine,  Orono,  Me. 
Maryland 

John  Jf  Abel,  M.D.,  Johns  Hopkins  University,  Baltimore,  Md. 

Victor  G.  Bloede,  Baltimore,  Md. 

G.  W.  Patterson,  B.S.,  Indian  Head,  Md. 

Ira  Remsen,  M.D.,  Ph.D.,  LL.D.,  Johns  Hopkins  University,  Baltimore, 
Md. 

William  Simon,  Ph.D.,  Catonsville,  Md. 
Massachusetts 

Roscoe  L.  Chase,  S.B.,  North  Adams,  Mass. 
Alan  A.  Claflin,  S.B.,  Boston,  Mass. 
Dugald  C.  Jackson,  C.E.,  Boston,  Mass. 
A.  D.  Little,  Boston,  Mass. 

Richard  C.  Maclaurin,  D.Sc,  LL.D.,  President,  Massachusetts  Institute 

of  Technology,  Boston,  Mass. 
Arthur  A.  Noyes,  Ph.D.,  Sc.D.,  LL.D.,  Massachusetts  Institute  of 

Technology,  Boston,  Mass. 
M.  A.  Rosanoff,  Sc.D.,  Clark  University,  Worcester,  Mass. 
M.  J.  Roseman,  Harvard  Medical  School,  Boston,  Mass. 
Stephen  P.  Sharpies,  A.B.,  Boston,  Mass. 
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F.  G.  Stantial,  Everett,  Mass. 

Henry  P.  Talbot,  Ph.D.,  Massachusetts  Institute  of  Technology,  Boston, 
Mass. 

Wm.  H.  Walker,  Ph.D.,  Massachusetts  Institute  of  Technology,  Boston, 
Mass. 

Charles  Wellington,  Ph.D.,  Amherst,  Mass. 
R.  S.  Weston,  A.M.,  Boston,  Mass. 
S.  W.  Wilder,  S.B.,  Boston,  Mass. 
Michigan 

E.  D.  Campbell,  B.S.,  University  of  Michigan,  Ann  Arbor,  Mich. 
Henry  S.  Carhart,  LL.D.,  University  of  Michigan,  Ann  Arbor,  Mich. 
Herbert  H.  Dow,  Midland,  Mich. 
A.  H.  Green,  Detroit,  Mich. 

H.  C.  Hamilton,  Ch.E.,  President,  Society  of  Detroit  Chemists,  Detroit, 
Mich. 

E.  M.  Houghton,  M.D.,  Detroit,  Mich. 

Frederick  G.  Novy,  Sc.D.,  M.D.,  University  of  Michigan,  Ann  Arbor, 
Mich. 

A.  B.  Stevens,  Ph.D.,  University  of  Michigan,  Ann  Arbor,  Mich. 
Albert  M.  Todd,  Kalamazoo,  Mich. 
Minnesota 

George  B.  Frankforter,  Ph.D.,  University  of  Minnesota,  Minneapolis, 
Minn. 
Missouri 

Charles  E.  Caspari,  Ph.D.,  St.  Louis  College  of  Pharmacy,  St.  Louis,  Mo 
Frederick  W.  Frerichs,  Ph.D.,  St.  Louis,  Mo. 
Herman  Schlundt,  Ph.D.,  Westmount,  Columbia,  Mo. 
Nebraska 

Samuel  Avery,  Ph.D.,  University  of  Nebraska,  Lincoln,  Neb. 
Charles  F.  Crowley,  Ph.C,  A.M.,  Omaha,  Neb. 
New  Jersey 

John  T.  Baker,  Phillipsburg,  N.  J. 
Carleton  Ellis,  B.S.,  Montclair,  N.  J. 

Alex.  C.  Humphreys,  Sc.D.,  LL.D.,  President,  Stevens  Institute,  Hoboken, 
N.  J. 

Hudson  Maxim,  Maxim  Park,  Landing,  N.  J. 
Harlan  S.  Miner,  A.C.,  Gloucester  City,  N.  J. 
C.  E.  Vanderkleed,  Phar.D.,  Collingswood,  N.  J. 
Ralph  G.  Wright,  Ph.D.,  New  Brunswick,  N.  J. 
New  York 

E.  G.  Acheson,  Sc.D.,  Niagara  Falls,  N.  Y. 
Jerome  Alexander,  M.Sc.,  New  York. 
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Walter  O.  Snelling,  Ph.D. 
Charles  L.  Reese,  Ph.D. 
Charles  F.  McKenna,  Ph.D. 


SECTIONAL 

Henry  L.  Abbott,  LL.D. 

A.  S.  Barker,  Rear-Admiral. 

Charles  P.  Beistle,  B.S. 

Marcus  Benjamin,  Ph.D.,  Sc.D.,  LL. 

A.  A.  Breneman,  M.Sc. 

W.  H.  Buell,  Ph.B. 

Paul  Butler,  U.  S.  Cartridge  Co. 

A.  M.  Comey,  Ph.D. 

B.  W.  Dunn,  D.S.,  Colonel  U.  S.  A. 
F.  H.  Gunsolus,  C.E. 

Clarence  Hall. 
A.  L.  Kibler,  M.S. 
W.  I.  Koller. 


COMMITTEE 

M.  F.  Lindsley. 
Frederick  J.  M.  Masury. 
Hudson  Maxim. 
).  G.  W.  Patterson,  B.S. 
R.  S.  Penniman,  B.  S. 
C.  G.  Storm,  M.S. 
Joseph  Strauss. 

Erasmus  M.  Weaver,  Brigadier 
General. 

John  P.  Wisser,  Colonel  U.  S.  A. 

Edward  C.  Worden,  M.A. 

And  the  Sectional  Executive  Com- 
mittee. 
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Section  IIIc. — Silicate  Industries 
EXECUTIVE  COMMITTEE 


President 
Allerton  S.  Cushman,  Ph.D. 

Vice-President 
Karl  Langenbeck. 


Secretary 

ZOLTAN  DE  HORVATH. 

Edward  Orton,  Jr.,  E.M. 
Heinrich  Ries,  Ph.D. 


SECTIONAL  COMMITTEE 


L.  E.  Barringer,  E.M. 
Chas.  F.  Binns,  M.S. 
A.  V.  Bleininger,  B.S. 
S.  G.  Burt,  A.B. 
Ellis  Lovejoy,  E.M. 
Richard  K.  Meade,  M.S. 
S.  B.  Newberry,  Ph.D. 
L.  W.  Page. 
S.  V.  Peppel. 


R.  C.  Purdy. 

Clifford  Richardson,  F.C.S. 
Kenneth  Seaver,  S.B. 
Alexander  Silverman,  M.S. 
F.  W.  Walker. 
Arthur  S.  Watts. 
H.  A.  Wheeler,  E.M. 
And  the  Sectional  Executive  Com- 
mittee. 


Section  IV. — Organic  Chemistry 
EXECUTIVE  COMMITTEE 


President 
Marston  T.  Bogert,  LL.D. 

Vice-President 
William  A.  Notes,  Ph.D.,  LL.D. 


Secretary 
Harry  L.  Fisher,  A.M. 

F.  D.  Dodge,  Ph.D. 

G.  B.  Frankforter,  Ph.D. 


SECTIONAL  COMMITTEE 


S.  F.  Acree,  Ph.D. 
Jerome  Alexander,  M.Sc. 
Samuel  Avery,  Ph.D. 
J.  E.  Bucher,  Ph.D. 
Alan  A.  Claflin. 
Latham  Clarke,  Ph.D. 
Alfred  N.  Cook. 
R.  S.  Curtiss,  Ph.D. 
F.  B.  Dains,  Ph.D. 
H.  W.  Doughty,  Ph.D. 
E.  C.  Franklin,  Ph.D. 
Moses  Gomberg,  Sc.D. 
H.  M.  Gordin,  Ph.D. 
W.  J.  Hale,  Ph.D. 
C.  S.  Hudson,  Ph.D. 


Alois  von  Isakovics. 

T.  B.  Johnson,  Ph.D. 

E.  P.  Kohler,  Ph.D. 

R.  H.  McKee,  Ph.D. 

William  McPherson,  D.Sc,  Ph.D. 

E.  Mallinckrodt,  Jr.,  A.M. 

F.  J.  Moore,  Ph.D. 
S.  P.  Mulliken,  Ph.D. 
J.  U.  Nef,  Ph.D. 

Wm.  R.  Orndorff,  Ph.D. 
F.  J.  Pond,  Ph.D. 
M.  A.  Rosanoff,  Sc.D. 
Julius  Stieglitz,  Sc.D. 
John  E.  Teeple,  Ph.D. 
J.  H.  Yocum. 
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EXECUTIVE  COMMITTEE 
Section  IVa. — Coal  Tar  Colors  and  Dyestuffs 

EXECUTIVE  COMMITTEE 
Section  Va. — Industry  and  Chemistry  of  Sugar 

President  Secretary 

Herman  A.  Metz,  D.Sc.  Gustav  P.  Metz,  Ph.D. 

Vice-President  Adolf  Kuttroff . 

Eugene  Merz,  E.M.  J.  F.  Schoellkopf. 

President  Secretary 

W.  D.  Horne,  Ph.D.  C.  A.  Browne,  Ph.D. 

Vice-President  A.  Hugh  Bryan,  M.S. 

F.  G.  Wiechmann,  Ph.D.  Frederick  Bates,  A.M. 

SECTIONAL  COMMITTEE 


J.  E.  Halligan,  B.S. 

W.  H.  Baird,  B.Sc. 

Lezin  A.  Becnel. 

Theodore  Brooks,  M.A. 

F.  D.  Canfield,  Jr. 

Chas.  E.  Coates,  Ph.D. 

L.  R.  Cook. 

J.  F.  Crawley,  B.A. 

Wm.  Ernest  Cross,  Ph.D. 

David  L.  Davoll,  Jr.,  Ph.C,  B.S. 

John  H.  Dawson. 

Noel  Deerr,  A.C.G.I. 

C.  F.  Eckart,  M.S.,  H.S.P.A. 

H.  Edson. 

Edward  Godchaux. 

Edward  Gudeman,  Ph.D. 


W.  L.  Howell. 

C.  S.  Hudson,  Ph.D. 

O.  K.  Krause. 

George  P.  Meade,  B.S. 

H.  Mendelson. 

R.  S.  Norris,  Ph.D. 

Chas.  C.  Roberts,  B.S. 

George  William  Rolfe,  A.M. 

H.  M.  Shilstone. 

Guilford  L.  Spencer,  D.Sc. 

C.  O.  Townsend,  Ph.D. 

Herbert  S.  Walker,  A.B. 

F.  Zerban,  Ph.D. 

And  the  Sectional  Executive  Com- 
mittee. 


Section  V6.1 — India  Rubber  and  Other  Plastics 
EXECUTIVE  COMMITTEE 


President 
L.  H.  Baekeland,  Sc.D. 

Vice-President 
C.  C.  Goodrich. 

SECTIONAL 

J.  W.  Ayls worth. 
W.  C.  Geer,  Ph.D. 
Byron  B.  Goldsmith. 
Clarence  M.  Joyce,  S.B. 
George  Oenslager,  A.M. 
Robert  C.  Schuepphaus,  Ph.D. 


Secretary 
Jasper  E.  Crane,  M.S. 
Harold  van  der  Linde,  Ph.D. 
D.  Spence,  Ph.D. 

COMMITTEE 
Frank  Vanderpoel,  Ph.D. 
Dorris  Whipple. 
Theodore  Whittelsey,  Ph.D. 
Edward  C.  Worden,  M.A. 
And  the  Sectional  Executive  Com- 
mittee. 
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Section  Vc. — Fuels  and  Asphalt 
EXECUTIVE  COMMITTEE 


President 
David  T.  Day,  Ph.D. 

Vice-President 

F.  SCHNIEWIND,  Ph.D. 


Secretary 
Edward  W.  Parker. 
Arthur  H.  Elliott,  Ph.D. 
N.  W.  Lord,  E.M. 


SECTIONAL  COMMITTEE 


Irving  C.  Allen. 
W.  S.  Ayres,  C.E. 
Charles  Baskerville,  Ph.D. 
W.  P.  Bradley,  Ph.D. 
L.  P.  Breckinridge,  A.M. 
W.  H.  Bryant. 
Godfrey  Cabot,  A.B. 
M.  R.  Campbell. 
Chas.  A.  Davis,  Ph.D. 
A.  W.  Dow,  Ph.B. 
Austin  Farrell. 
R.  H.  Fernald,  Ph.D. 
J.  C.  W.  Frazer,  Ph.D. 
T.  T.  Gray. 


Frank  Haas,  C.E.,  E.M. 
Miss  B.  Hill. 
J.  C.  McDowell. 
C.  T.  Malcolmson. 
G.  C.  Martin,  Ph.D. 
Francis  C.  Phillips,  Ph.D. 
S.  P.  Sadtler,  Ph.D.,  LL.D. 
Albert  Sommer,  Dr.  Ing. 
F.  M.  Stanton,  B.Sc. 
Richard  Waldo. 
David  White. 

And  the  Sectional  Executive  Com- 
mittee. 


Section  Yd. — Fats,  Fatty  Oils  and  Soaps 


EXECUTIVE  COMMITTEE 


President 
David  Wesson,  S.B. 

Vice-President 
Martin  H.  Ittner,  Ph.D. 


Secretary 
L.  M.  Tolman,  M.S. 
Frank  C.  R.  Hemingway. 
A.  C.  Langmuir,  Ph.D. 


SECTIONAL  COMMITTEE 


James  Boyce. 

Archibald  Campbell,  Ph.M. 
Robt.  E.  Divine. 
William  Garrigues. 
B.  T.  Babbitt  Hyde. 
John  A.  Kyle. 
J.  W.  Loveland,  S.B. 
Wilson  H.  Low,  S.B. 
Arthur  Lowenstein,  A.B. 
21 


Wm.  D.  Richardson. 
Paul  Rudnick. 
S.  P.  Sharpies,  A.B. 
Frank  N.  Smalley,  B.S. 
Theo.  E.  Smith,  Ph.B. 
C.  L.  Ven  Zoul. 

And  the  Sectional  Executive  Com- 
mittee. 
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Section  Ve. — Paints,  Drying  Oils  and  Varnishes 
EXECUTIVE  COMMITTEE 
President  Secretary 
Maximilian  Toch.  Parker  C.  McIlhiney,  Ph.D. 

Vice-President  Henry  A.  Gardner. 

Gustave  W.  Thompson.  Allen  Rogers,  Ph.D. 

SECTIONAL  COMMITTEE 


John  Cawley. 
Louis  L.  Drake. 
O.  Eisenschiml. 
G.  B.  Heckel. 
C.  D.  Holley,  Ph.D. 
E.  C.  Holton. 
L.  S.  Hughes. 
Frank  A.  Lane. 
Frank  S.  Low. 
Houston  Lowe. 

Malcolm  MacNaughton,  M.E. 
Hans  Mannhardt,  B.S. 


Glenn  H.  Picard,  B.S. 

Gilbert  Rigg. 

A.  H.  Sabin,  M.S. 

Harry  J.  Schnell. 

W.  G.  Scott. 

Albert  Sommer,  Dr.  Ing. 

John  E.  Teeple,  Ph.D. 

Herbert  C.  Tuttle. 

S.  S.  Voorhees. 

And  the  Sectional  Executive  Com- 


Section  Via. — Starch,  Cellulose  and  Paper 
EXECUTIVE  COMMITTEE 


President 
A.  D.  Little. 

Vice-President 
T.  B.  Wagner,  Ph.D. 


Secretary 
C.  C.  Moore,  M.S. 
J.  A.  Wesener,  M.D. 
H.  S.  Mork,  B.S. 


John  Allen,  B.S. 
Arno  Behr,  Ph.D. 
C.  M.  Bullard. 
S.  H.  Curran,  B.S. 
Edgar  G.  Evans,  Ph.D. 
Edward  Gudeman,  Ph.D. 
J.  H.  Haste,  B.S. 


SECTIONAL  COMMITTEE 
Arthur  Hough. 
J.  Merritt  Matthews,  Ph.D. 
W.  A.  Nivling,  Ph.C. 
L.  A.  Olney,  A.C.,  M.S. 
F.  P.  Veitch,  M.S. 

And  the  Sectional  Executive  Com- 


mittee. 


Section  VI6. — Fermentation 


EXECUTIVE 

President 
Francis  Wyatt,  Ph.D. 

Vice-President 
Robert  Wahl,  Ph.D. 


COMMITTEE 

Secretary 
Emil  Schlichting,  Ph.G. 
Louis  Ehret. 
J.  H.  Carstairs. 
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SECTIONAL  COMMITTEE 


Percy  Andrae. 
Gustavus  W.  Bergner. 
Wm.  F.  Carthaus. 
George  E.  Dewey. 
S.  B.  Foster. 
Hugh  F.  Fox. 
T.  M.  Gilmore. 
Carl  M.  Gottfried. 
Carl  J.  Hoster. 
A.  G.  Hupfel,  Jr. 
H.  J.  Kaltenbach. 
Frank  Kremer. 
J.  Liebmann. 
Gustav  Pabst. 


Charles  Pfaff. 

Carl  Rach,  Ph.D. 

Ernest  L.  Rueter. 

Jacob  Ruppert,  Jr. 

Carl  Robitschek. 

Chas.  F.  Russert. 

R.  J.  Schaefer. 

Ed.  A.  Schmidt. 

Carl  Strangman. 

W.  L.  Straus. 

J.  Theurer. 

Lee  J.  Vance,  B.S. 

W.  P.  Wiedmann. 

J.  Lainson  Wills,  F.C.S. 


Section  VII. — Agricultural  Chemistry 


EXECUTIVE  COMMITTEE 


President 
Frank  K.  Cameron,  Ph.D. 

Vice-President 
H.  J.  Wheeler,  Ph.D. 


Secretary 
J.  A.  Le  Clerc,  Ph.D. 
L.  L.  Van  Slyke,  Ph.D. 
H.  P.  Armsby,  Ph.D.,  LL.D. 


SECTIONAL  COMMITTEE 


G.  S.  Fraps,  Ph.D. 
Wm.  F.  Hand,  Ph.D. 

E.  W.  Hilgard,  Ph.D.,  LL.D. 
Cyril  G.  Hopkins,  Ph.D. 
J.  B.  Lindsey,  Ph.D. 
J.  G.  Lipman,  Ph.D. 
Andrew  J.  Patten,  B.S. 

H.  J.  Patterson,  B.S. 
C.  L.  Penny. 

M.  A.  Scovell,  Ph.D. 
B.  B.  Ross,  M.Sc. 
Henry  C.  Sherman,  Ph.D. 


F.  H.  Storer,  A.M. 

John  Phillips  Street,  B.S. 

R.  W.  Thatcher,  M.A. 

P.  F.  Trowbridge,  Ph.D. 

Harvey  W.  Wiley,  M.D.,  Ph.D., 
LL.D. 

J.  T.  WiUard,  D.Sc. 

W.  A.  Withers,  A.M. 

Chas.  D.  Woods,  Sc.D. 

And  the  Sectional  Executive  Com- 
mittee. 


Section  Villa. — Hygiene 


EXECUTIVE  COMMITTEE 

President  Secretary 


W.  P.  Mason,  M.D.,  LL.D. 

Vice-President 
C.-E.  Winslow,  M.S. 


Daniel  D.  Jackson,  M.S. 
Robert  S.  Weston,  A.M. 
Leverett  Mears,  Ph.D. 
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SECTIONAL  COMMITTEE 


Edward  Bartow,  Ph.D. 
H.  W.  Clark. 
J.  W.  Ellms. 

B.  R.  Fitz-Randolph,  A.C. 
T.  C.  Graham-Rogers. 
Herbert  D.  Pease,  M.D. 
Earl  B.  Phelps,  S.B. 
B.  R.  Richards,  B.S. 
Geo.  A.  Soper,  Ph.D. 


George  W.  Fuller,  B.S. 
Geo.  A.  Johnson. 
Edwin  O.  Jordon,  Ph.D. 
Ernest  J.  Lederle,  Ph.D.,  Sc.D. 
Hermann  C.  Lythgoe,  S.B. 
F.  F.  Wesbrook,  M.D. 
Geo.  C.  Whipple,  S.B. 
And  the  Sectional  Executive  Com- 
mittee. 


Section  VIII6. — Pharmaceutical  Chemistry 


EXECUTIVE  COMMITTEE 


President 
Joseph  P.  Remington,  Ph.M. 

Vice-President 
V.  Coblentz,  Ph.D. 

SECTIONAL 

T.  B.  Aldrich,  Ph.D. 

John  F.  Anderson,  M.D. 

Francis  D.  Dodge,  Ph.D. 

A.  R.  L.  Dohme,  Ph.D. 

F.  R.  Eldred. 

Samuel  W.  Fairchild. 

William  Erhart. 

F.  W.  Frerichs,  Ph.D. 

Walter  S.  Haines,  M.D. 

E.  M.  Houghton,  M.D. 

Lyman  F.  Kebler,  M.D. 

J.  A.  Koch,  Ph.D.,  Sc.D. 

Henry  Kraemer,  Ph.D. 

Charles  H.  LaWall,  Ph.M. 

John  U.  Lloyd,  Phar.M.,  Ph.D., 

LL.D. 
John  H.  Long,  Sc.D. 


Secretary 
George  D.  Rosengarten,  Ph.D. 
Albert  Plant. 
Samuel  P.  Sadtler,  Ph.D. 

COMMITTEE 

A.  B.  Lyons,  M.D. 

E.  Mallinckrodt,  Jr.,  A.M. 

B.  L.  Murray,  Ph.C,  M.A. 
M.  J.  Rosenau. 

Lucius  E.  Sayre,  Ph.M. 

George  L.  Schaefer. 

Louis  Schaeffer,  Ph.D. 

W.  Jay  Schieffelin,  Ph.D. 

A.  B.  Stevens,  Ph.D. 

Jokichi  Takamine,  Dr.  Ing.,  Phar.D. 

C.  E.  Vanderkleed,  Phar  D. 
Theodore  Weicker. 
William  T.  Wenzell,  M.D. 
H.  Hull  Wickham,  A.M. 

Harvey  W.  Wiley,    M.D.,  Ph.D., 
LL.D. 

And  the  Sectional  Executive  Com- 
mittee. 


Section  VTIIc. — Bromatology 

EXECUTIVE  COMMITTEE 

President  Secretary 

W.  D.  Bigelow,  Ph.D.  H.  A.  Baker. 

Vice-President  Paul  Rudnick. 

A.  L.  Winton,  Ph.D.  Chas.  D.  Woods,  Sc.D. 
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SECTIONAL  COMMITTEE 


Charles  S.  Ash. 

E.  H.  S.  Bailey,  Ph.D. 
H.  E.  Barnard,  B.S. 

F.  W.  Bedford,  M.S. 
Lucius  P.  Brown. 
R.  E.  Doolittle,  B.S. 
Richard  Fischer,  Ph.D. 
Elton  Fulmer,  M.A. 
H.  S.  Grindley,  Sc.D. 
Rudolph  Hirsch,  B.Sc. 
M.  E.  Jaffa,  M.S. 

C.  Langley. 


C.  F.  Langworthy,  Ph.D. 
H.  M.  Loomis,  B.S. 
William  McPherson,  D.Sc,  Ph.D. 
G.  F.  Mason,  M.S. 
L.  H.  Merrill,  Sc.D. 
Andrew  S.  Mitchell,  Ph.C. 
Harry  Snyder,  B.S. 
John  Phillips  Street,  M.S. 
A.  G.  Woodman,  B.S. 
And  the  Sectional  Executive  Com- 
mittee. 


Section  Vllld. — Physiologicai 

EXECUTIVE 
President 
John  J.  Abel,  M.D. 

Vice-President 
William  J.  Gies,  Ph.D. 

SECTIONAL 

Carl  L.  Alsberg,  M.D. 
Silas  P.  Beebe,  Ph.D.,  M.D. 
Stanley  R.  Benedict,  Ph.D. 
Harold  C.  Bradley,  Ch.D. 
Russell  H.  Chittenden,  Ph.D., 

Sc.D.,  LL.D. 
Albert  C.  Crawford,  M.D. 
H.  D.  Dakin,  Sc.D. 
Edward  K.  Dunham,  M.D. 
Charles  W.  Edmunds,  M.D. 
Otto  Folin,  Ph.D. 
Harry  S.  Grindley,  Sc.D. 
Robert  A.  Hatcher,  M.D. 
P.  B.  Hawk,  Ph.D. 
L.  H.  Henderson,  M.D. 
Andrew  Hunter,  M.A. 
Walter  Jones,  Ph.D. 
Joseph  H.  Kastle,  Ph.D. 
P.  A.  Levene,  M.D. 
A.  S.  Loevenhart,  M.D. 
John  H.  Long,  Sc.D. 
Graham  Lusk,  Ph.D.,  Sc.D. 
John  J.  Macleod,  D.P.H. 


Chemistry  and  Pharmacology 

COMMITTEE 

Secretary 
John  A.  Mandel,  Sc.D. 
Reid  Hunt,  M.D.,  Ph.D. 
Thomas  B.  Orborne,  Sc.D.,  Ph.D. 

COMMITTEE 

Wm.  deB.  MacNider,  M.D. 
John  Marshall,  M.D.,  Sc.D., 
LL.D. 

Albert  P.  Mathews,  Ph.D. 

S.  J.  Meltzer,  M.D.,  LL.D. 

Lafayette  B.  Mendel,  Ph.D. 

Frederick  G.  Novy,  Sc.D.,  M.D. 

Franz  Pfaff,  Ph.D.,  M.D. 

Alfred  N.  Richards,  Ph.D. 

T.  Brailsford  Robertson,  Sc.D., 
Ph.D. 

William  Salant,  M.D. 

Philip  A.  Shaffer,  Ph.D. 

Torald  Sollman,  M.D. 

A.  E.  Taylor,  M.D. 

Frank  P.  Underhill,  Ph.D. 

Carl  Voegtlin,  Ph.D. 

Geo.  B.  Wallace,  M.D. 

Chas.  G.  L.  Wolf,  M.D. 

Horatio  C.  Wood,  Jr.,  M.D. 

And  the  Sectional  Executive  Com- 
mittee. 
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Section  IX. — Photochemistry 
EXECUTIVE  COMMITTEE 


President 
W.  D.  Bancroft. 

Vice-President 
R.  James  Wallace. 


Secretary 

E.  J.  Wall,  F.  R.  P.  S. 

F.  A.  Lidbury. 
Herbert  E.  Ives. 


SECTIONAL  COMMITTEE 
No  additions  to  Sectional  Executive  Committee. 


Section  Xa.— Electrochemistry 
EXECUTIVE  COMMITTEE 


President 
William  H.  Walker,  Ph.D. 

Vice-President 
C.  F.  Burgess,  B.S. 


Secretary 
E.  F.  Roeber,  Ph.D. 
Jasper  Whiting,  S.B. 
Samuel  A.  Tucker,  Ph.B. 


SECTIONAL  COMMITTEE 


E.  G.  Acheson,  Sc.D. 
Lawrence  Addicks,  B.S. 
John  W.  Brown,  Ph.D. 
Hector  R.  Carveth,  Ph.D. 
Francis  A.  J.  Fitzgerald. 
H,  M.  Goodwin,  Ph.D. 
C.  A.  Hansen. 

Carl  Hering,  D.Sc. 

F.  A.  Lidbury,  M.Sc. 
Herbert  N.  McCoy,  Ph.D. 


Harrison  E.  Patten,  Ph.D. 
Auguste  J.  Rossi,  A.M.,  M.E. 
Pedro  G.  Salom. 
Charles  F.  Scott,  A.B.' 
Charles  P.  Steinmetz,  Ph.D. 
Clinton  Paul  Townsend,  B.S. 
E.  Weintraub,  Ph.D. 
Edward  Weston,  Sc.D.,  LL.D. 
And  the  Sectional  Executive  Com- 
mittee. 


Section  Xb. — Physical  Chemistry 
EXECUTIVE  COMMITTEE 

President  .  Secretary 
W.  R.  Whitney,  Ph.D.  Arthur  B.  Lamb,  Ph.D. 

Vice-President  A.  A.  Noyes,  Ph.D.,  Sc.D.,  LL.D. 

Alexander  Smith,  Ph.D.  G.  A.  Hulett,  Ph.D. 
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SECTIONAL  COMMITTEE 


Jerome  Alexander,  M.Sc. 
Frederick  J.  Alway,  Ph.D. 
S.  Lawrence  Bigelow,  Ph.D. 

B.  B.  Boltwood,  Ph.D. 
W.  C.  Bray,  Ph.D. 
John  W.  Brown,  Ph.D. 
Geo.  K.  Burgess,  D.Sc. 
H.  P.  Cady,  Ph.D. 

F.  G.  CottreU,  Ph.D. 
Wm.  L.  Dudley,  B.S.,  M.D. 
H.  W.  Foote,  Ph.D. 
Francis  C.  Frary,  Ph.D. 

C.  McCheyne  Gordon,  Ph.D. 
W.  E.  Henderson,  Ph.D. 
John  Johnston,  D.Sc. 


H.  C.  Jones,  Ph.D. 
Louis  Kahelnberg,  Ph.D. 
G.  N.  Lewis,  Ph.D. 
Herbert  N.  McCoy,  Ph.D. 
R.  B.  Moore,  B.S. 

Theodore  W.  Richards,  Sc.D.,  Ph.D., 

LL.D. 
M.  A.  Rosanoff,  Sc.D. 
Julius  Stieglitz,  Ph.D. 
James  H.  Walton,  Ph.D. 
E.  W.  Washburn,  Ph.D. 
S.  W.  Young,  B.S. 

And  the  Sectional  Executive  Com- 
mittee. 


Section  XIa. — Law  and  Legislation  Affecting  Chemical  Industry 


EXECUTIVE  COMMITTEE 

President  Secretary 
The  Honorable  Edward  D.  White,  John  C.  Pennie. 

Chief  Justice  of  the  Supreme  Frederick  P.  Fish,  A.B. 
Court  of  the  United  States.  Alfred  Springer,  Ph.D. 

Vice-President 
Wm.  L.  Dudley,  B.S.,  M.D. 


SECTIONAL  COMMITTEE 


Charles  Ailing,  Jr.,  LL.B.,  M.A. 

Ivan  M.  Bregowsky. 

Arthur  von  Briesen. 

Orville  S.  Brumback. 

J.  Edgar  Bull. 

Eugene  A.  Byrnes,  Ph.D. 

James  L.  Gerry. 

Livingston  Gifford. 

Edward  Gudeman,  Ph.D. 

James  I.  Kay. 

Thomas  B.  Kerr. 

A.  D.  Little. 

Harry  McCormack,  M.S. 
K.  P.  McElroy. 


Howard  S.  Neiman,  A.C.,  B.S. 
Robert  H.  Parkinson. 
James  H.  Pierce,  B.S.,  LL.B. 
A.  L.  J.  Queneau. 
George  W.  Rea. 
Charles  L.  Reese,  Ph.D. 
Joseph  W.  Richards,  Ph.D. 
Clifford  Richardson,  F.C.S. 
Jokichi  Takamine,  Dr.Ing.,  Phar.D. 
Charles  C.  Trabue,  B.A.,  LL.B. 
Frank  S.  Washburn,  C.E. 
And  the  Sectional  Executive  Com- 
mittee. 
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Section  XI6. — Political  Economy  and  Conservation  of  Natural 

Resources 


EXECUTIVE  COMMITTEE 


President 
J.  A.  Holmes,  Sc.D. 

Vice-President 
C.  R.  Van  Hise,  Ph.D.,  LL.D. 


Secretary 
Charles  A.  Davis,  Ph.D. 
GiflordPinchot,  Sc.D.,  LL.D. 
Emory  R.  Johnson,  Ph.D. 


SECTIONAL  COMMITTEE 


L.  H.  Bailey,  LL.D. 
John  R.  Freeman,  Sc.D. 
John  Hayes  Hammond,  LL.D. 
Cyril  G.  Hopkins,  Ph.D. 


C.  Hart  Merriman. 
L.  B.  Stillwell,  Sc.D. 
And  the  Sectional  Executive  Com- 
mittee. 


COLONIAL  AND  FOREIGN  COMMITTEES 


ARGENTINA 
Dr.  Pedro  N.  Arata,  Riva  Davia,  Buenos  Aires. 

AUSTRIA 
Honorary  Presidents 

Their  Excellencies: 

Dr.  Karl  Baron  Heinold  von  Udynski,  I.  &  R.  Minister  of  the  Interior. 
Max  Ritter  Hussarek  von  Heinlein,  I.  &.  R.  Minister  of  Public  Worship  and 
Education. 

Dr.  Moriz  Ritter  von  Roessler,  I.  &  R.  Minister  of  Commerce. 
Ottokar  Trnka,  I.  &  R.  Minister  of  Public  Works. 
Dr.  Albin  Braf,  I.  &  R.  Minister  of  Agriculture. 

Presidents 

First  President:  Section  Chief  Dr.  Sigmund  Brosche. 
Second  (acting)  President:  Prof.  Dr.  Rudolf  Wegscheider. 
Third  President:  Prof.  Emil  Votocek,*Prague. 

Vice-Presidents 

Prof.  Karel  Andrlik,*  Prague. 

Prof.  Dr.  Leon  Marchlewsik,  Krakow. 

Dr.  Heinrich  Miller  von  Aichholz,  Vienna. 

Government  Councillor  Friedrich  Strohmer,  Vienna. 

Executive  Committee 

Prof.  Dr.  Bohuslav  Brauner,*  Prague. 

Dr.  Robert  Clauser,  Vienna. 

Court  Councillor  Dr.  Franz  Dafert,  Vienna. 

Dr.  Heinrich  Friess,  Vienna. 

Chief  Inspector  Karl  Hazura,  Vienna. 

Engineer  Franz  Herles,  Prague. 

Prof.  Dr.  Josef  Herzig,  Vienna. 

Dr.  Hanus  Karlik,*  Prague. 

Court  Councillor  Gustav  Kroupa,  Vienna. 

Dr.  Franz  Malinsky,*  Ronow. 

Prof.  Hans  Mayer,  Prague. 

Gentlemen  to  whose  names  a  star  (*)  is  attached  are  members  of  the  "Committee  of 
Chemists  of  the  Bohemian  Nationality  of  Prague." 
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Imperial  Councillor  Anton  Nydrle,*  Royal  Weinberge. 
Director  Dr.  Anton  Pavec,*  Kolin. 

Ministerial  Councillor  Rudolf  Ritter  von  Pollack,  Vienna. 

President  A.  Schram,  Prague. 

Paul  Seybel,  Vienna. 

Prof.  Dr.  Anton  Skrabal,  Vienna. 

Ministerial  Councillor  Dr.  Franz  Stadler,  Vienna. 

Prof.  Dr.  Wilhelm  Suida,  Vienna. 

Karl  Wittgenstein,  Vienna. 

Lecturer  Dr.  Roman  Zaloziecki,  Lemberg. 

Sub-Committee  of  Chemists  op  Bohemian  Nationality 
President:  Prof.  Emil  Votocek,  Prague. 
Vice-Presidents:  Prof.  Karel  Andrlik,  Prague. 

Prof.  Dr.  Bohuslav  Brauner,  Prague. 

Dr.  Hanus  Karlik,  Prague. 

Dr.  Franz  Malinsky,  Ronow. 

Imp.  Councillor  Anton  Nydrle,  Rl.  Weinberge. 
Secretary:  Dr.  Ferdinand  Schulz. 

Sub-Committee  of  Chemists  of  Polish  Nationality  in  Krakow 
President:  Prof.  Dr.  Stanislaus  Tolloczko,  Lemberg. 
Vice-Presidents:  Prof.  Leon  Bruner,  Krakow. 

Prof.  Dr.  Viktor  Syniewski,  Lemberg. 
Secretary:  Private  Lecturer  Dr.  Lampe. 

Sectional  Committees 

I —  Analytical  Chemistry: 

President:  Prof.  Dr.  George  Vortmann,  Vienna. 
Vice-Presidents:  Prof.  Friedrich  Emich,  Graz. 

Prof.  Josef  Hanus,*  Prague. 
Secretary:  Lecturer  Max  Margosches,  Vriinn. 

II— Inorganic  Chemistry: 

President:  Prof.  Dr.  Bohuslav  Brauner,*  Prague. 
Vice-Presidents:  Paul  Seybel,  Vienna. 

Court  Councillor  Dr.  Richard  Pribram,  Vienna. 
Secretary:  Prof.  Dr.  Otto  Honigschmid,  Prague. 
Ilia — Metallurgy  and  Mining: 

President:  Prof.  Hans  Baron  von  Juptner,  Vienna. 
Vice-Presidents:  Gen'l  Director  Wenzel  Schuster,  Witkowitz. 

Prof.  Franz  Wald,*  Prague. 
Secretary:  Chief  Mine  Manager  Karl  Lowl,*  Pribram. 
1 1  lb — Explosives: 

President:  Prof.  Dr.  Max  Bamberger,  Vienna. 
Vice-Presidents:  Director  Franz  Honig,  Mauer,  near  Vienna. 

Director  L.  Wajdelin,  Prague-Ziskow. 
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I  lie — Silicate  Industries: 

President:  Prof.  Emil  Adam,  Vienna. 

Vice-Presidents:  Dr.  Franz  Fischer,  Letek. 
Director  E.  Kogler,  Aussig  on  the  Elbe. 

Secretary:  Director  Anton  Willert,  Teplitz. 
IV — Organic  Chemistry: 

President:  Prof.  Dr.  Guido  Goldschmidt,  Vienna. 

Vice-Presidents:  Dr.  Stefan  Ritter  von  Niementowski,  Lemberg. 
Prof.  Dr.  Roland  Scholl,  Graz. 

Secretary:  Prof.  Dr.  Hans  Meyer,  Prague. 
IV a — Coal  Tar  Colors  and  Dyestuffs: 

President:  Prof.  Dr.  Wilhelm  Suida,  Vienna. 

Vice-Presidents:  Prof.  Dr.  George  v.  Georgevics,  Prague. 
Prof.  Gustav  Ulrich,  Briinn. 

Secretary:  Private  Lecturer  Dr.  Franz  Erban,  Wien. 
Va — Industry  and  Chemistry  of  Sugar: 

President:  Government  Councillor  Friedrich  Strohmer,  Vienna. 

Vice-President:  Prof.  Karel  A.  Andrlik,*  Prague. 
Central  Director  H.  Cron,  Dobrowitz. 

Secretary:  Herles,*  Prague. 
Vb — India  Rubber  and  Other  Plastics: 

President:  Director  Edgar  Herbst,  Vienna. 

Secretary:  Dr.  Rudolph  Ditmar,  Graz. 
Vc — Fuels  and  Asphalt: 

President:  Dr.  Roman  Zaloziecki,  Lemberg. 

Vice-President:  Court  Councillor  Prof.  Eduard  Donath,  Briinn. 
Director  Karl  Fuchs,  Kralup. 

Secretary:  Edmund  Weimann,  Schwaz  near  Teplitz. 
Vd—Fats,  Fatty  Oils  and  Soaps: 

President:  Director  Josef  Schicht,  Aussig  on  the  Elbe. 

Vice-President:  Consul-General  Felix  Fischer,  Vienna. 
Director  Peter  Pastrovich,  Vienna. 

Secretary:  Josef  Koblic,  Prague. 
Ve — Paints,  Drying  Oils  and  Varnishes* 

President:  Bretislav  Setlik,*  Prague. 

Vice-Presidents:  Chief  Inspector  Karl  Hazura,  Vienna. 
Director  Dr.  Robert  Clauser,  Vienna. 

Secretary:  Prof.  Bernhard  Kohnstein,  Vienna. 
Via — Starch,  Cellulose  and  Paper: 

President:  Prof.  Viktor  Syniewski,  Lemberg. 

Vice-Presidents:  Dr.  Franz  Malinsky,*  Ronow. 

Prosper  von  Piette-Rivage,  Marschendorf,  Boh. 

Secretary:  R.  Eichmann,  Arnau  on  the  Elbe. 
VIb — Fermentation: 

President:  Prof.  Dr.  Adolf  Cluss,  Vienna. 
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Vice-Presidents:  Prof.  Karel  Kruis,*  Prague. 
Director  Albert  von  Schwarz,  Vienna. 

Secretary:  Director  Franz  Josef  Hrach,*  Protivin. 
VII — Agricultural  Chemistry: 

President:  Court  Councillor  Dr.  Franz  Dafert,  Vienna. 

Vice-Presidents:  Prof.  Dr.  Julius  Stoklasa,*  Prague. 
Prof.  Court  Councillor  Dr.  Simon  Ziesel,  Vienna. 

Secretary:  Court  Councillor  Prof.  Karl  Portele,  Vienna. 
Villa — Hygiene: 

President:  Prof.  Court  Councillor  Dr.  Ernest  Ludwig,  Vienna. 

Vice-Presidents:  Prof.  Odon  Bujwid,  Krakow. 
Prof.  Dr.  Gustav  Kabrhel,*  Prague. 

Secretary:  Prof.  Dr.  Oskar  Bail,  Prague. 
VHIb — Pharmaceutical  Chemistry: 

President:  Prof.  Dr.  Josef  Kerzig,  Vienna. 

Vice-Presidents:  Prof.  Dr.  Karl  Brunner,  Innsbruck. 
Prof.  Dr.  Karl  Chodounsky,*  Prague. 

Secretary  Prof.  Dr.  A.  Kirpal,-  Prague. 
VIIIc — Bromatology: 

President:  Prof.  Giulio  Morpurgo,  Trieste. 

Vice-President:  Prof.  Dr.  Adolf  Jolles,  Vienna. 

Secretary:  Inspector  Dr.  Paul  Fortner,  Prague. 
VHId — Bio-Chemistry,  Including  Pharmacology: 

President:  Prof.  Court  Councillor  Dr.  Hans  Horst  Meyer,  Vienna. 

Vice-Presidents:  Government  Councillor  Prof.  Dr.   Julius  Mauthner, 
Vienna. 

Lecturer  Dr.  Otto  Furth,  Vienna. 
Secretary:  Prof.  Dr.  S.  Frankel,  Vienna. 
IX — Photochemistry: 

President:  Prof.  Court  Councillor  Dr.  J.  M.  Eder,  Vienna. 
Vice-Presidents:  Prof.  Edward  Walenta,  Vienna. 

Prof.  Ludwig  Ausserwinkler,  Prague. 
Secretary:  Dr.  Viktorin  Vojtech,*  Prague. 
Xa — Electrochemistry: 

President:  Prof.  Dr.  St.  Tolloczko,  Lemberg 

Vice-Presidents:  Director  Richard  Brandeis,  Aussig-on-the  Elbe. 

Prof.  Emil  Abel,  Vienna. 
Secretary:  Prof.  Dr.  Georg  Baborowsky,*  Prague. 
Xb — Physical  Chemistry: 

President:  Prof.  Dr.  Viktor  Rothmund,  Prague 
Vice-Presidents:  Prof.  Dr.  Ludwig  Storch,  Prague. 

Prof.  Dr.  Ludwig  Brunner,  Krakow. 
Secretary:  Prof.  Dr.  Robert  Kremann,  Graz. 
XIa — Law  and  Legislation  Affecting  Chemical  Industry: 
President:  Prof.  J.  Klaudy,  Vienna. 


XXVIIl] 


Foreign  Committees — Hungary 


317 


Vice-Presidents:  Government  Councillor  Dr.  Richard  Mayer,  Vienna. 
Chief  Inspector  Josef  Jares,*  Prague. 

Secretary:  Councillor  Dr.  Karl  Stiassny,  Vienna. 
Xlb — Political  Economy  and  Conservation  of  Natural  Resources: 

President:  Court  Councillor  Dr.  Alexander  Bauer,  Vienna. 

Vice-President:  Dr.  Edmund  Stiassny,  Vienna. 

Secretary:  Alios  Jrmler,*  Prague — Royal  Weinberge. 
Other  Members  of  the  Austrian  Committee: 

Lecturer  Dr.  Jean  Billitzer,  Vienna. 

Prof.  Dr.  Wilhelm  von  Gintl,  Prague. 

Gustav  Heifer,  Trieste. 

Dr.  Alois  Helfenstein,  Vienna. 

Prof.  Rudolf  Jeller,  Leoben. 

Lecturer  J.  Klimont,  Vienna. 

Prof.  Dr.  Eugen  Prior,  Vienna. 

Paul  Rademacher,  Prag-Karolinenthal. 

Berthold  Weiss,  Vienna. 

Franz  Smerlikar,  Deutsch  Wagram,  near  Vienna. 


HUNGARY 

Sigismund  Bernauer,  Patent  Attorney,  President  of  the  Section  for  Chemical 
Engineers  in  the  Hungarian  Association  of  Engineers  and  Architects. 
Dr.  Gustavus  Buchbock,  Professor  at  the  Royal  University  of  Budapest. 
Dr.  Rudolph  Fabinyi,  Court  Councillor,  Professor  at  the  Royal  University  of 
Kolozsvar. 

Nicholas  Gerster,  Royal  Hungarian  Chief  Inspector  of  Factories,  Director 
of  the  State  Institute  for  Material  Testing,  Budapest. 

Albert  Grittner,  Inspector  of  State  Railways,  Chief  of  Chemical  Laboratory  of 
the  Hungarian  State  Railways,  Budapest. 

Dr.  Theodore  Helvey,  Past  President  of  the  Hungarian  Association  of  Chemical 
Industry. 

Dr.  Francis  Heltai,  Member  of  the  Hungarian  Parliament,  Gen.  Director  of 
the  Budapest  Gas  Works,  President  of  the  Hungarian  Association  of 
Chemical  Industry. 

Dr.  Adolphus  Kohner,  Court  Councillor,  President  of  the  Hungarian  Association 
of  Chemists. 

Dr.  Thomas  Kosutany,  Director  of  the  Hungarian  Chemical  Institute  and  State 

Experimental  Station,  Budapest. 
Ignatius  ^Pfeifer,  Professor  at  the  Joseph  University  of  Technical  Sciences, 

Budapest. 

Bela  Rechtnitz,  General  Director  of  the  Hungarian  Rubber  Goods  Works 

Company  Ltd.,  Budapest. 
Alexius  Sigmond,  Professor  at  the  Joseph  University  of  Technical  Sciences, 

Budapest. 
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Dr.  Imre  Szarvasy,  Professor  at  the  Joseph  University  of  Technical  Sciences, 
Budapest. 

Secretary 

Dr.  Gustavus  Bokor,  Secretary  of  the  Hungarian  Association  of  Chemical 
Industry  and  editor  of  the  "Vegyeszeti  Lapok,"  Budapest. 

Assistant  Secretary 
Julius  Halmi,  Chemical  Engineer. 

BELGIUM 
President 

M.H.  Van  Laer,  prof,  a  l'ecole  des  mines  du  Hainaut  et  direct,  de  l'institut 
superieur  de  brasserie  de  Gand,  a  Bruxelles. 

Vice-Presidents 

Ch.  Puttemans,  prof,  a  l'ecole  industr.,  a  Bruxelles. 
G.  Chavanne,  prof,  a  universite  de  Bruxelles. 

Tresorier 

M.  Ch.  Masson,  direct,  du  laborat.  d'anal.  de  l'etat,  a  Gembloux. 

Secretaire-General 
M.  J.  Wauters,  chimiste  en  chef  de  la  ville  de  Bruxelles,  a  Bruxelles. 

Secretaire-Adjoint 
M.J.  Graftiau,  direct,  du  laborat.  d'anal.  de  l'etat  a  Lou  vain. 

Membres  Effectips 

P.  Angenot,  chimiste,  a  Gand. 

L.  Crismer,  prof,  a  l'ecole  mihtaire,  Bruxelles. 

F.  De  Walque,  prof,  a  l'universite  de  Louvain. 

C.  Gillet,  prof,  a  l'ecole  des  textiles  a  Verviers. 

Ach.  Herlant,  prof,  a  Tuniversite  libre  de  Bruxelles. 

J.  Hanappe,  chimiste  a  Courcelles. 

Ed.  Herzen,  doct.  es  sciences,  a  Bruxelles. 

L.  Ledoux,  chimiste  au  laborat.  d'anal.  de  l'etat,  a  Mons. 

R.  Lucion,  doct.  es  sciences  a  Bruxelles. 

F.  Schoofs,  doct.  et  pharmacien,  a  Liege. 

A.  J.  J.  Vandevelde,  direct,  du  laboratoire  de  la  ville  et  prof,  a  l'institut 

superieur  de  brasserie,  a  Gand. 
J.  Vekemans,  pharmacien,  a  Anvers. 
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Membkes  Suppleants 

V.  Ansay,  pharmacien,  a  Trooz. 
M.  Debaisieux,  ingenieur  a,  Mons. 

L.  Hardy,  chef  de  travaux  chim.  au  laborat.  d'anal.  de  Petat,  a  Louvain. 
F.  J.  Morimont,  chimiste  a  Gand. 

F.  Pauwels,  chimiste  a  Bruxelles. 

M.  Schuyten,  doct.  6s  sciences  a  Anvers. 

CHILE 

Jorge  Westman,  Secretario  Honorario,  Santiago. 

DENMARK 
President 

Prof.  Dr.  Birmann,  Professor  of  Chemistry,  University,  Copenhagen. 

Vice-Presidents 

Prof.  Dr.  Jul.  Peterson,  Professor  of  Chemistry,  University,  Copenhagen. 
C.  F.  Jarl,  Engineer,  Director  of  "Oersunds  Chem.  Fabriker,"  Copenhagen. 
Kaj.  Warming,  Engineer,  manager  of  "Dansk  Svoolsyre-og  Superphospat- 
Fabrik,"  Copenhagen. 

Secretary 

Prof.  Karl  Meyer,  Director  of  Laboratory,  Copenhagen. 

Members 

Dr.  N.  Bjerrum,  Chemical  Laboratory,  University  Copenhagen. 
Dr.  J.  Bock,  Professor  of  Pharmacology,  University,  Copenhagen. 
Dr.  J.  N.  Broensted,  Professor,  University,  Copenhagen. 
A.  Christensen,  Professor,  Pharmaceutical  School,  Copenhagen. 
Dr.  O.  T.  Christensen,  Professor,  Agricultural  School,  Copenhagen. 
Alex.  Foss,  Engineer,  Director  of  "F.  L.  Smidt  &  Co.,"  Copenhagen. 

G.  A.  Hageman,  Excellency,  Copenhagen. 

A,  Jacobsen,  Director  of  Laboratory  of  Royal  Railways,  Copenhagen. 
Dr.  Orla  Jensen,  Professor,  Poly  technical  School,  Copenhagen. 
Gunnar  Joergensen,  Director  of  Laboratory,  Copenhagen. 
Dr.  E.  Koefoed,  Professor,  Director  of  Pharmaceutical  School,  Copenhagen. 
Dr.  Th.  Madsen,  Director,  Royal  Serum  Institute,  Copenhagen. 
C.  A.  Olesen,  Councillor  of  State,  Director  "De  Danske  Spritfabriker," 
Copenhagen. 

N.  Steenberg,  Professor,  Polytechnical  School,  Copenhagen. 

Dr.  Soerensen,  S.  P.  L.,  Carlsberg  Laboratory,  Valby. 

Dr.  Chr.  Winther,  Chemical  Laboratory,  University,  Copenhagen. 
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FRANCE 

Presidents  D'Honneur 

M.  Armand  Gautier,  president  de  l'Academie  des  Sciences,  9,  place  des  Vosgues' 
Paris. 

M.  Haller,  membre  de  l'lnstitut,  10,  rue  Vauquelin,  Paris. 
B.  Behal,  president  de  la  Societe  chimique  de  France,  4,  avenue  de  l'Observa- 
toire,  Paris. 

M.  Trillat,  president  de  1' Association  des  chimistes  de  sucrerie  et  de  distillerie, 
7  rue  de  1'Alboni,  Paris. 

President 

M.  L.  Lindet,  ancien  president  de  la  Societe  chimique  de  France  et  1' Association 
des  chimistes  de  sucrerie  et  de  distillerie,  108,  boulevard  Saint-Ger- 
main, Paris. 

Secretaire  General 

M.  Francois  Dupont,  ancien  president  de  1' Association  des  chimistes  de  sucrerie 
et  de  distillerie,  6,  place  Malesherbes,  Paris. 

SECTION  I 
Chimie  analytique 
Presidents:  Pour  la  chimie  inorganique: 

M.  Chesneau  Gabriel,  ingenieur  en  chef  des  mines,  prof  esseur  et  sous-directeur 
a  l'6cole  nationale  superieure  des  mines,  60,  boulevard  Saint-Michel, 
Paris. 

Pour  la  chimie  organique: 

M.  le  docteur  Hanriot,  membre  de  l'Academie  de  medecine,  directeur  du 
service  des  essais  a  la  Monnaie,  11,  quai  Conti,  Paris. 

SECTION  II 
Chimie  inorganique 

President  d'honneur:  M.  Henri  Le  Chatelier,  membre  de  l'lnstitut,  prof  esseur 
a  la  Faculte*  des  Sciences  et  a  l'Ecole  superieure  des  Mines,  73,  rue 
Notre-Dame-des-Champs,  Paris. 

President:  M.  Pierre-Camille  Chabrie,  prof  esseur  a  la  Faculte*  des  Sciences, 
directeur  de  l'lnstitut  de  Chimie  appliquee,  3,  rue  Michelet,  Paris. 

SECTION  IIIa 
Metallurgie  et  Mines 

President  d'honneur:  M.  Adolphe  Carnot,  membre  de  l'lnstitut,  99,  boule- 
vard Raspail,  Paris. 

President:  M.  Guillet,  prof  esseur  au  Conservatoire  national  des  arts  et  metiers, 
8,  avenue  des  Ternes,  Paris. 
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SECTION  IIIb 

EXPLOSIFS 

President  d'honneur:  M.  Paul  Vieille,  membre  de  FInstitut,  inspecteur  g6n6ral 

des  poudres  et  salpetres,  12,  quai  Henri  IV,  Paris. 
President:  M.  Louis  Barthelemy,  industriel,  66,  chaussee  d'Antin,  Paris. 

SECTION  IIIc 

Industrie  des  Produits  siliceux 

President:  M.  A.  Granger,  chef  des  laboratoires  d'essais  a  la  Manufacture 
Nationale  de  Sevres,  professeur  a  PEcole  de  ceramique,  88,  avenue 
des  Ternes,  Paris. 

SECTION  IV 
Chimie  organique 

President  d'honneur:  M.  Armand  Gautier,  president  de  PAcademie  des  sciences, 
professeur  a  la  Faculte  de  Medecine,  9,  place  des  Vosges,  Paris. 

President:  M.  A.  Behal,  membre  de  PAcademie  de  Medecine,  professeur  a 
l'Ecole  superieure  de  pharmacie,  President  de  la  Societe  chimique  de 
France,  4,  avenue  de  PObservatorie,  Paris. 

SECTION  IVa 

COULEURS  ET  TEINTURES  DERVEES  DU  GOUDRON  DE  HOUILLE. 

President  d'honneur:  M.  A.  Haller,  membre  de  F'Institut,  professeur  a  la 
Faculte  des  sciences,  Directeur  de  PEcole  municipale  de  physique  et 
de  chimie,  10,  rue  Vauquelin,  Paris. 

President:  M.  E.  Ehrmann,  ancien  sous-directeur  des  usines  Poirrier  (Societe 
des  matieres  colorantes  de  Saint-Denis),  67,  rue  Rochechouart,  Paris. 

SECTION  Va 

Industrie  et  Chimie  du  sucre 

President:  M.  Francois  Dupont,  ancien  President  de  1' Association  des  chimistes 

de  sucrerie  et  de  distillerie,  6,  place  Malesherbes,  Paris. 
Secretaire:  M.  O.  de  Vreese,  Ing^nieur-chimiste,  6,  place  Malesherbes,  Paris. 

SECTION  Vb 
Caoutchouc  et  autres  matieres  plastiques 

President:  M.  Eugene  Tassilly,  professeur  agr6ge  a  PEcole  de  pharmacie,  chef 
de  laboratoire,  charge  de  conferences  a  Pficole  de  physique  et  de  chimie 
industrielles,  11,  rue  Legarde,  Paris. 

Secretaire:  N.  Cillard,  Directeur  de  la  Revue:  Caoutchouc  et  Gutta-Percha, 
49,  rue  des  Vinaigriers,  Paris. 
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SECTION  Vc 
Combustibles  et  Asphalte 

President:  M.  le  Capitaine  Nicolardot,  directeur  du  laboratoire  de  la  section 
technique  d'artillerie,  95,  rue  de  Vaugirard,  Paris. 

Secretaire:  M.  Albert  Guisselin,  Ingenieur,  secretaire  de  la  commission  Inter- 
nationale des  petroles,  39,  rue  de  Maubeuge,  Paris. 

SECTION  Fd 

Matieres  grasses    Huiles  grasses  et  Savons     Huiles  essentieles 
et  Produits  naturels  pour  parpums 

President:  M.  Justin  Dupont,  fabricant  de  produits  chimiques,  11,  rue  Gounod, 
Paris. 

SECTION  Fe 

Peintures.   Huiles  siccatives  et  Vernis 

President:  M.  Georges  Halphen,  directeur  du  laboratoire  du  Ministere  du 
Commerce,  23,  rue  Br£a,  Paris. 

SECTION  VIa 

Amidon.    Cellulose  et  Papier 

President:  M.  Leon  Lindet,  professeur  a  l'lnstitut  National  agronomique, 
ancien  President  de  1' Association  des  chimistes  de  sucrerie  et  distill- 
erie,  108,  boulevard  Saint-Germain,  Paris. 

SECTION  VIb 
Fermentations 

President  d'honneur:  M.  Ulysse  Gayon,  membre  correspondant  de  l'lnstitut 
professeur  a  la  Faculte  des  sciences  de  Bordeaux  (Gironde). 

Presidents:  Pour  la  distillerie:  M.  Emile  Barbet,  ancien  President  de  1' Associa- 
tion des  chimistes  de  sucrerie  et  de  distillerie  et  de  la  Societe  des  Ingeni. 
eurs  civils,  173,  rue  Saint-Honor^,  Paris. 

Pour  l'oenologie:  M.  Louis  Mathieu,  directeur  de  la  Station  cenologique 
de  Bourgogne,  a  Beaune  (C6te-d'Or). 

Pour  la  brasserie  :  M.  Auguste  Fernbach,  professeur  a  la  Faculte*  des  sciences 
chef  de  service  a  l'lnstitut  Pasteur,  24,  rue  Dutot,  Paris. 

SECTION  VII 
Chimie  agricole 

President  d'honneur:  M.  Achille  Muntz,  membre  de  l'lnstitut,  professeur  a 

l'lnstitut  national  agronomique,  14,  rue  de  Conde,  Paris. 
President:  M.  Ph.  De  Vilmorin,  agronome,  4,  quai  de  la  Megisserie,  Paris. 
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Secretaire:  M.  Levallois,  ancien  eleve  de  l'Institut  de  chimie,  directeur  du 
laboratoire  de  MM.  Vilmorin,  Andrieux  &  Cie.,  a  Verrieres-le-Buis- 
son  (Seine  et  Oise). 

SECTION  VIIIa 
Hygiene 

President:  M.  le  Dr.  Langlois,  professeur  a  la  Faculte  de  m^decine,  18,  rue 
Chaveau  Lagarde,  Paris. 

SECTION  VIIIb 
Chimie  pharmaceutiqtje 

President  d'honneur:  M.  Charles  Moureu,  membre  de  l'Institut,  professeur 
a  l'ficole  superieure  de  Pharmacie,  membre  de  l'Academie  de  Mede- 
eine,  17,  rue  Soufflot,  Paris. 

President:  M.  Grimbert,  professeur  a  l'Ecole  de  pharmacie,  directeur  de  la 
pharmacie  centrale  des  h6pitaux,  47,  Quai  de  la  Tournelle,  Paris. 

SECTION  VIIIq 
Bromatologie  ou  Alimentation 

President:  M.  le  Dr.  Bordas,  directeur  des  laboratoires  du  ministere  des 
finances,  professeur  suppleant  au  College  de  France,  58,  rue  Notre- 
Dame-des-Champs,  Paris. 

Vice-President:  M.  Eugene  Roux,  directeur  des  services  scientifiques  et  sani- 
taires,  et  de  la  repression  des  fraudes  au  ministere  de  1' agriculture,  mem- 
bre du  conseil  superieur  d'hygiene  publique  de  France,  42  bis,  rue  de 
Bourgogne,  Paris. 

Secretaire:  M.  Charles  Pranche,  56,  rue  Madame,  Paris. 

SECTION  VIIId 

Chimie  physiologiqtje  et  pharmacologie 

President:  M.  Gabriel  Bertrand,  professeur  a  la  faculte  des  sciences,  chef  de 
service  a  l'Institut  Pasteur,  26,  rue  Dutot,  Paris. 

SECTION  IX 
Photo-Chimie 

President:  M.  Daniel  Berthelot,  professeur  a  l'Ecole  superieure  de  pharmacie, 
168,  boulevard  Saint-Germain,  Paris. 

SECTION  Xa 
Electrochimie 

President:  M.  Henri  Gall,  administrateur  delegue  de  la  societe  d'£lectro-chimie, 
2,  rue  Blanche,  Paris,  et  5,  rue  Albert  Joly,  a  Versailles  (S-et-O). 
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Secretaire:  Roger  Fouret,  ingenieur  Chimiste  a  la  Societe  d'Electro-M6tallurgie 
de  Dives,  Calvados. 

SECTION  Xb 
Chimie  physique 

President:  M.  Ch.  Marie,  Secretaire  general  du  Comite  international  de  publi- 
cation des  tables  annuelles  de  constantes  et  donnees  numeriques,  98, 
rue  du  Cherche-Midi,  Paris. 

SECTION  XIa 
Lois  et  Legislation  interessant  l'industrie  chimique 

President:  M.  Edgard  de  Laire,  fabricant  de  produits  chimiques,  47,  quai  des 

Moulineaux,  a  Issy-les-Moulineaux  (Seine). 
Secretaire:  M.  Taillefer,  Avocat  a  la  Cour  d'Appel,  secretaire  general  de 

F  Association  francaise  pour  la  protection  de  la  propriete  industrielle, 

215  bis  Boulevard  St.  Germain. 

SECTION  XIb 

ECONOMIE  POLITIQUE  ET  CONSERVATION  DES  RESSOURCES  NATURELLES 

President:  M.  Souchon,  professeur  a  la  faculte  de  droit,  34,  avenue  Elisee- 
Reclus,  Paris. 

GERMANY 

Geschaefts-Stelle  :  Stephanstrasse  8,  Leipzig. 
Ehrenvorsitzende  : 

Wirklicher  Geheimer  Rat.  Prof.  Dr.  Ad.  v.  Baeyer,  Excellenz,  Munich. 

Wirklicher  Geheimer  Rat.  Prof.  Dr.  E.  Fischer,  Excellenz,  Berlin. 

Geheimer  Regierungsrat  Prof.  Dr.  Otto  N.  Witt. 

VORSITZENDER. 

Geheimer  Regierungsrat  Prof.  Dr.  C.  Duisberg. 

SCHRIFTFUEHRER . 

Dr.  B.  Rassow. 


Arbeitsausschuss. 

Deutsche  Chemische  Gesellschaft. 

Verein  zur  Wahrung  der  Interessen  der  chemischen  Industrie  Deutsch- 
lands. 

Deutsche  Bunsen-Gesellschaft  fur  angewandte  plrysikalische  Chemie, 
Vereinigung  fur  landwirtschaftlich-technische  Gewerbe. 
Verein  Deutscher  Chemiker. 
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Deutsche  Chemische  Gesellschaft. 

Vorsitzender :  Geheimer  Regierungsrat  Prof.  Dr.  C.  Liebermann,  Berlin. 
Gescahftstelle:  Berlin  W.  10,  Sigismundstr.  4,  General-Sekretar:  Prof. 
Dr.  P.  Jacobson. 

Verein  zur  Wahrung   der   Interessen   der    chemischen  Industrie 
Deutschlands. 

Vorsitzender:  Geheimer  Regierungsrat  Dr.  H.  T.  v.  Boettinger,  M.  d. 
H.,  Elberfeld. 

Geschaftstelle:  Berlin  W.  10,  Sigismundstr.  3,  General-Sekretar:  Dr. 
Horney. 

Deutsche  Bunsengesellschaft  fuer  angewandte  physikalische  Chemie. 

Vorsitzender:  Prof.  Dr.  M.  le  Blanc,  Leipzig. 

Geschaftsfuhrer:  Prof.  Dr.  Jul.  Wagner,  Leipzig,  Mozartstr.  7. 
Freie  Vereinigung  deutscher  Nahrungsmittelchemiker. 

Vorsitzender:  Geheimer  Regierungsrat  Prof.  Dr.  J.  Koenig,  Minister  i.  W. 
Verband  Selbstaendiger  oeffentlicher  Chemiker  Deutschlands. 

Vorsitzender:  Hofrat  Dr.  A.  Forster,  Plauen  i.  V. 
Fachgruppe  fuer  analytische  Chemie  des  Vereins  deutscher  Chemiker. 

Vorsitzender:  Prof.  Dr.  Th.  Wilh.  Fresenius,  Wiesbaden. 
Zentralstelle  fuer  wissenschaftlich-technische  Untersuchungen. 

Neubabelsberg. 

Vorstand:  Geheimrat  Prof.  Dr.  W.  Will,  Grunewald-Berlin. 
Fachgruppe  fuer  anorganische  Grossindustrie  des  Vereins  deutscher 
Chemiker. 

Vorsitzender:  Dr.  F.  Quincke,  Leverkusen  bei  Mulheim  am  Rhein. 
Fachcruppe  fuer  Kali-Industrie  des  Vereins  deutscher  Chemiker. 

Vorsitzender:  Prof.  Dr.  H.  Precht,  Neustrassfurt  bei  Strassfurt. 
Deutscher  Verein  fuer  Ton-Zement-  und  Kali-Industrie. 

Vorsitzender:  Kommerzienrat  Alb.  March,  Berlin  N.  W.,  21,  Dreyster.  4. 
Verein  deutscher  Eisenhuettenleute. 

General-Sekretar:  Dr.  ing.  F.  Schroedter,  Duesseldorf,  Breitstr.  34. 
Fachgruppe  fuer  Mineraloel  und  verwandte  Faecher  des  Vereins 
deutscher  chemiker. 
Vorsitzender:  Direktor  Dr.  W.  Scheithauer,  Waldau,  Bez.  Halle  a.  S. 
Fachgruppe  fuer  organische  Chemie  und  Halbfabrikate  des  Vereins 
deutscher  chemiker. 
Vorsitzender:  Prof.  Dr.  M.  Freund,  Frankfurt  a.  M.,  Schubertstr.  20. 
Fachgruppe  fuer  Chemie  der  Farben-und  Tex  tilindustrie  des  Vereins 
deutscher  chemiker. 
Vorsitzender:  Geheimer  Regierungsrat  Dr.  Aa.  Lehne,  Grunewald-Berlin 
Trabenerstr.  9. 
Verein  der  Deutschen  Zucker-Industrie. 

Vorsitzender:  Geheimer  Regierungsrat  Koenig,  Berlin  W.  62,  Kleiststr.  62. 
Verein  der  Spiritusfabrikanten  Deutschlands. 

General-Sekretar:  Geheimer  Regierungsrat  Prof.  Dr.  M.  Delbrueck, 
Berlin  N.,  Seestr.  4. 
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Verein  Versuchs-und  Lehrbrauerei,  Berlin  N.,  Seestr.  4. 
Verein  der  Staerkeinteressenten  in  Deutschland,  Berlin  N.,  Seetsr.  4. 
Verein  deutscher  Essigfabriken,  Berlin  N.,  Seestr.  4. 
Fachgruppe  fuer  Gaerungschemie  des  Vereins  deutscher  Chemiker. 
Vorsitzender:  Geheimer  Regierungsrat  Prof.  Dr.  M.  Delbrueck,  Berlin  N., 
Seestr.  4. 

Verband  landwirtschaftlicher  Versuchstationen. 

Vorsitzender:  Geheimer  Hofrat  Prof.  Dr.  Kellner,  Moeckern  bei  Leipzig. 
Das  Kalisyndikat  G.  m.  b.  H. 

Vorsitzender:  Geheimer  Justizrat  Dr.  M.  Kempner,  Berlin  W.,  Behrenstr 
58;  Geschaftsstelle:  Berlin  S.  W.  11,  Dessauerstr. 
Versuchsanstalt  fuer  Getreideverarbeitung,  Berlin  N.,  Seestr.  4a. 
Deutsche  Pharmazeutische  Gesellschaft. 

Vorsitzender:  Prof.  Dr.  H.  Thorns,  Steglitz-Berlin,  Hohenzollernstr.  36. 
Fachgruppe  fuer  pharmazeutisch-medizinische  Chemie  des  Vereins 
deutcher  chemiker. 
Vorsitzender:  Dr.  A.  Eichengruen,  Berlin  W.  15,  Konstanzerstr.  87,  1. 
Fachgruppe  fuer  Photochemie  und  Photographie  des  Vereins  deutschen 
Chemiker 

Vorsitzender:  Prof.  Dr.  K.  Schaum,  Leipzig,  Marienhoehe,  Naundorferstr. 
2,  1. 

Deutscher  Verein  fuer  gewerblichen  Rechtsschutz. 

Generalsekretar:  Prof.  Dr.  A.  Osterrieth,  Berlin  W.,  Wilhelmstr.  57-58. 
Fachgruppe  fuer  gewerblichen  Rechtsschutz  des  Vereins  deutscher 
Chemiker. 

Vorsitzender:  Dr.  E.  Kloeppel,  Elberfeld,  Bismarckstr.  17. 
Deutscher  Braunkohlenindustrie-Verein  (Verband  der  Braunkohlen- 
Industriellen  Deutschlands)  E.  V. 
Vorsitzender:  Bergrat  Siemens,  Halle  a.  S.,  Lindenstr.  59. 
Verein  fuer  Mineraloelindustrie. 

Vorsitzender:  Direktor  Dr.  H.  Krey,  Webau  (Fabrik),  Postbezirk  Halle 
a.  S. 

Physikalischer  Verein  zu  Frankfurt  a.  Main. 

Vorsitzender:  Prof.  Dr.  M.  Freund,  Frankfurt  a.  Main-Sachsenhausen, 
Schubertstr.  20. 


Geheimrat  Dr.  A.  Heinecke,  Berlin. 
Prof.  Mathesius,  Charlottenburg. 
Geheimrat  Prof.  Dr.  W.  Will,  Grunewald-Berlin. 
Geheimrat  Prof.  Dr.  H.  Wichelhaus,  Berlin. 
Geheimrat  Prof.  Dr.  A.  Lehne,  Grunewald-Berlin. 
Geheimrat  Prof.  Dr.  A.  Herzfeld,  Berlin. 
Geheimrat  Prof.  Dr.  M.  Delbrueck,  Berlin. 
Geheimrat  Prof.  Dr.  Kellner,  Moeckern  bei  Leipzig. 
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Medizinalrat  Dr.  E.  A.  Merck,  Darmstadt. 
Geheimrat  Prof.  Dr.  K.  v.  Buchka,  Berlin. 
Prof.  Dr.  H.  Thorns,  Steglitz-Dahlem. 
Geheimrat  Prof.  Dr.  M.  Rubner,  Berlin. 
Geheimrat  Prof.  Dr.  A.  Miethe,  Charlottenburg. 
Geheimrat  Dr.  H.  T.  v.  Boettinger,  Elberfeld. 
Dr.  C.  A.  v.  Martius,  Berlin. 
Geheimer  Regierungsrat  Prof.  Dr.  Otto  N.  Witt. 

SEKTIONSKOMITEES 

Die  im  folgenden  genannten  Vereine  und  Herren  bilden  die  Sektions- 
komitees  fur  die  Vorarbeiten  in  den  entsprechenden  Abteilungen  des  Kon- 
gresses;sie  ubernehmen  insbesondere: 

Die  Beschaffung  geeigneter  Vortrage. 

Ausarbeitung  von  Berichten. 

Stellung  von  Antragen  und 

Werbung  von  Teilnehmern  ihrer  Sektion  an  dem  Kongress. 
Der  jeweils  erstgenannte  Verein  hat  die  Leitung  der  Arbeiten  fur  die 
betreffende  Abteilung  und  tibermittel  talle  Vorschlage  an   die  Leipziger 
Zentralstelle  zurweiteren  Behandlung: 

Abteilung  1 

Analytische  Chemie 

Fachgruppe  fur  analytische  Chemie  des  Vereins  deutscher  Chemiker. 
Freie  Vereinigung  deutscher  Nahrungsmittelchemiker. 
Verband  selbstandiger  offentlicher  Chemiker  Deutschlands. 

Abteilung  2a 

Wissenschaftliche  anorganische  Chemie 
Deutsche  Chemische  Gesellschaft. 

Deutsche  Bunsen-Gesellschaft  fur  angewandte  physikalische  Chemie. 

Abteilung  2b 
Technische  anorganische  Chemie 

Fachgruppe  fur  anorganische  Grossindustrie  des  Vereins  deutscher  Chemkier. 
Fachgruppe  fur  Kaliindustrie  des  Vereins  deutscher  Chemiker. 

Abteilung  3a 

Metallurgie  und  Hiittenkunde 
Verein  deutscher  Eisenhuttenleute. 
Geheimrat  Prof.  Mathesius. 
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Abteilung  3b 
Explosivstoffe 

Zentralstelle  fur  wissenschaftlich-technische  Untersuchungen,  Neubabelberg. 

Abteilung  3c 
Silicatindustrien 

Deutscher  Verein  fur  Ton-,  Zement-  und  Kalkindustrie  E.  V. 
Verein  deutscher  Portlandzementfabrikanten  E.  V. 

Abteilung  4a 
Organische  Chemie 
Deutsche  Chemische  Gesellschaft. 

Fachgruppe  fur  organische  Chemie  und  Halbfabrikate  des  Vereins  deutscher 

Chemiker. 
Physikalischer  Verein  zu  Frankfurt  a.  M. 

Abteilung  4b 
Teerjarbstofe 

Fachgruppe  fur  Chemie  der  Farben-  und  Textilindustrie  des  Vereins  deutscher 
Chemiker. 

Verein  der  deutschen  Textil-Veredelungsindustrie. 

Abteilung  5a 
Zuckerindustrie 
Verein  der  Deutschen  Zucker-Industrie. 

Abteilung  5b 
Kautschuk  und  Industrien  plastischer  Stoffe 

Verein  deutscher  Chemiker. 
Kolonial-Wirtschaftliches  Komittee. 

Abteilung  5c 
Brennstoffe  und  Asphalt 

Fachgruppe  fiirMineralolund  verwandteFacher  des  Vereins  deutscher  Chemiker 
Deutscher   Braunkohlen-Industrie-Verein    (Verband   de;  Braunkohlen-In- 

dustriellen  Deutschlands)  E.  V. 
Verein  fur  Mineralolindustrie. 

Verein  fur  die  bergbaulichen  Interessen  im  Oberbergamtsberzirk  Dortmund. 
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Abteilung  5d 
Fette,  Oele  und  Seifen 

Fachgruppe  fiir  Mineralol  und  verwandte  Facher  des  Vereins  deutscher 
Chemiker. 

Abteilung  5e 
Farben,  trocknende  Oele  und  Firnisse 
Verein  deutscher  Chemiker. 

Abteilung  6a 
Zellstoff  und  Papier 

Verein  der  Zellstoff-  und  Papierchemiker. 
Verein  deutscher  Zellstoff-  Fabrikanten. 

Abteilung  6b 

Starkeindustrie  und  Gdrungsgewerbe  (wissenschaftl.  Untergruppe) 

Die  im  Institut  fiir  Garungsgewerbe  vereinigten  Verbande. 
Fachgruppe  fiir  Garungschemie  des  Vereins  deutscher  Chemiker. 
Verband  der  Brauerei-  und  Malzereichemiker. 
Deutscher  Brauer-Bund. 
Deutsche  Brauer-Union. 

Abteilung  6c 

Starkeindustrie  und  Gdrungsgewerbe   (technische  Untergruppe) 

Die  im  Institut  fiir  Garungsgewerbe  vereinigten  Verbande,  die  anderen. 
Vereine  wie  unter  6b. 

Abteilung  7a 
A  grikulturchemie 
Verband  landwirtschaftlicher  Versuchsstationer. 

Vereinigung  der  fiir  die  Untersuchung  der  Futtermittel  tatigen  Chemiker. 
Versuchsanstalt  fur  Getreideverarbeitung. 
Verein  deutscher  Diinger-Fabrikanten. 
Deutsche  Landwirtschafts-Gesellschaft. 
Das  Kalisyndikat  G.  m.  b.  H. 

Abteilung  7b 
Lederindustrie 

Deutsche  Sektion  der  Lederindustriechemiker. 
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Abteilung  8a 
Hygiene 

Fachgruppe  fur  medizinisch-pharmazeutische  Chemie  des  Vereins  deutscher 

Chemiker. 
Deutsche  Pharmazeutische  Gesellschaft. 
Reichgesundheitsamt. 
Freie  Vereinigung  fur  Mikrobiologie. 

Abteilung  8b 
Pharmazeutische  Chemie 

Deutsche  Pharmazeutische  Gesellschaft. 
Deutscher  Apotheker-Verein. 

Fachgruppe  fur  medizinisch-pharmazeutische  Chemie  des  Vereins  deutscher 
Chemiker. 

Abteilung  8c 
Nahrungsmittelgewerbe 

Freie  Vereinigung  deutscher  Nahrungsmittelchemiker. 
Verband  selbstandiger  offentlicher  Chemiker  Deutschlands. 
Bund  deutscher  Nahrungsmittel-Fabrikanten  und  -Handler  E.  V. 

Abteilung  8d 
Physiologische  Chemie  und  Pharmakologie 

Geheimrat  Prop.  Dr.  A.  Hepfter. 
Prop.  Dr.  R.  Gottlieb. 
Geheimrat  Prop.  Dr  A.  Kossel. 
Geheimrat  Prop.  Dr.  H.  Thierfelder. 

Abteilung  9 
Photochemie 

Fachgruppe  fur  Photochemie  und  Photographie  des  Vereins  deutscher  Chemiker. 
Deutsche  Bunsen-Gesellschaft  fur  angewandte  physikalische  Chemie. 

Abteilung  10a 
Elektrochemie 

Deutsche  Bunsen-Gesellschaft  fur  angewandte  physikalische  Chemie. 

Abteilung  10b 

Physikalische  Chemie 
Deutsche  Bunsen-Gesellschaft  fur  angewandte  physikalische  Chemie. 
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Abteilung  10c 
Kolloidchemie 

Deutsche  Bunsen-Gesellschaft  fur  angewandte  physikalische  Chemie. 

Abteilung  11a 
Rechts-  und  Gesetzeskunde 

Fachgruppe  fur  gewerblichen  Rechtschutz  des  Vereins  deutscher  Chemiker. 

Deutscher  Verein  fur  den  Schutz  des  gewerblichen  Eigentums. 

Verein  zur  Wahrung  der  Interessen  der  chemischen  Industrie  Deutschlands. 

Abteilung  11b 
Naiionalokonomie  und  Wahrung  derNatursch&tze 

Verein  zur  Wahrung  der  Interessen  der  chemischen  Industrie  Deutschlands. 

Die  Ausschusse  fiir  die  einzelnen  Sektionen  sind  berechtigt,  Vereine  und 
Fachgenossen  zur  Mitarbeiterschaft  in  den  Ausschuss  zuzuwahlen,  haben 
jedoch  die  Verpflichtung,  die  Gewahlten  sofort  der  Leipziger  Zentralstelle 
mitzuteilen. 

GREAT  BRITAIN 
Honorary  President 
The  Rt.  Hon.  Sir  Henry  E.  Roscoe,  P.C.,  F.R.S.,  London,  S.  W. 

President 

Sir  William  Ramsay,  K.C.B.,  F.R.S.,  London,  N.  W. 

Honorary  Secretary 
Charles  G.  Cresswell,  Broadway  Chambers,  London,  S.  W. 

Honorary  Treasurer 

Martin  0.  Foster,  F.R.S.,  84  Cornwall  Gardens,  London,  S.  W. 
William  Macnab,  10  Cornwell  Crescent,  London,  S.  W. 

A.  W.  Crossley,  F.R.S.,  Pharmaceutical  Society,  17  Bloomsbury  Square, 

London,  W.  C. 
H.  G.  Greenish,  11  Grove  Road,  Willesden  Green,  N.  W. 
R.  H.  Adders  Plimmer,  3  Hall  Road,  London,  N.  W. 

The  following  societies  have  nominated  representatives  to  the  Joint  Organ- 
izing Committee: 

Royal  Society,  Burlington  House,  London,  N.  W. 
Sir  Wm.  Ramsay,  K.C.B.,  F.R.S. 
Dr.  G.  T.  Beilby,  F.R.S. 
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Chemical  Society,  Burlington  House,  London,  N.  W. 

Sir  Boverton  Redwood. 

Dr.  M.  O.  Forster,  F.R.S. 
Institute  op  Chemisrty,  Bloomsbury  Square,  London,  W.  C. 

Prof.  F.  Clowes. 

A.  Gordon  Salamon. 
Society  of  Public  Analysis,  8  Duke  Street,  Aldgate,  London,  E. 

E.  W.  Voelcker. 

P.  A.  Ellis  Richards. 
Society  of  Dyers  and  Colourists,  Bradford. 

Prof.  E.  Knecht. 

E.  T.  Holdsworth. 
Royal  Society  of  Arts,  John  Street,  Adelphi,  London,  W.  C. 

Sir  Boverton  Redwood. 
Royal  Society  of  Edinburgh,  Edinburgh. 

Dr.  J.  J.  Dobbie. 

Prof.  J.  Millar  Thomson. 
Royal  Agricultural  Society,  '  Bedford  Square,  London,  W.  C. 

J.  Bowen  Jones. 

Dr.  J.  A.  Voelcker. 
Royal  Photographic  Society,  Russell  Square,  London,  W.  C. 

E.  Chapman  Jones. 

E.  Sanger  Shepherd. 

Institute  of  Mining  and  Metallurgy,  Salisbury  House,  London,  E.  C. 

H.  L.  Salman. 

Dr.  A.  J.  Simon. 
Institute  of  Metals,  Caxton  House,  London,  S.  W. 

Prof.  W.  Gowland,  F.R.S. 

Prof.  A.  K.  Huntington. 
Iron  and  Steel  Institute,  28  Victoria  Street,  London,  S.  W. 

Dr.  J.  E.  Stead,  F.R.S. 

G.  C.  Lloyd. 

Institute  of  Brewing,  Brewers'  Hall,  London,  E.  C. 

A.  Chaston  Chapman. 

Dr.  L.  T.  Thorne. 
Faraday  Society,  82  Victoria  Street,  London,  S.  W. 

F.  W.  Harbord. 
Dr.  T.  M.  Lowry. 

English  Ceramic  Society,  Stoke-on-Trent. 
Dr.  J.  W.  Mellor. 
Bernard  Moore. 

International  Association  of  Leather  Chemists,  Leather  Sells,  Tech- 
nical College,  London,  S.  C. 
Prof.  H.  R.  Procter. 
Dr.  J.  Gordon  Parker. 
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Society  of  Chemical  Industry,  Broadway  Chambers,  London,  S.  W. 
Dr.  Rudolph  Messel,  F.R.S.  (President  of  Council). 
Dr.  G.  Beilby,  F.R.S.  (Vice-President  of  Council). 
Sir  Wm.  Crookes,  O.M.,  F.R.S.  (Vice-President  of  Council). 
H.  Hemingway  (Vice-President  of  Council). 
Dr.  G.  G.  Henderson  (Vice-President  of  Council). 
Prof  .A.  Liversidge,  F.R.S.  (Vice-President  of  Council). 
Prof.  R.  Meldola,  F.R.S.  (Vice-President  of  Council) . 
Walter  F.  Reid  (Vice-President  of  Council). 
Joseph  T.  Wood  (Vice-President  of  Council) . 

{Ordinary  Members  of  Council) 

Julian  L.  Baker. 

Dr.M.O.Forster,  F.R.S. 

D.  Lloyd  Howard. 

W.  J.  Leonard. 

N.  H.  Martin. 

B.  E.  R.  Newlands. 

D.  J.  Playfair. 

Dr.  Julius  Raschen. 
R.  C.  Woodcock. 

{Sectional  Chairmen  and  Secretaries) 

E.  C.  Rossiter,  Birmingham. 

F.  R.  O'Shaughnessy,  Birmingham. 
Arthur  Carey,  Liverpool. 
Alexander  Rule,  Liverpool, 

E.  Grant  Hooper,  London. 

J.  H.  Coste,  London. 

Dr.  G.  J.  Fowler,  Manchester. 

W.  H.  Coleman,  Manchester. 

E.  F.  Hooper,  Newcastle. 

Dr.  F.  C.  Garrett,  Newcastle. 

S.  R.  Trotman,  Nottingham. 

H.  J.  S.  Sand,  Nottingham. 

Prof.  T.  Gray  (Scottish). 

Dr.  G.  B.  Neave  (Scottish). 

E.  A.  Brotherton,  Yorkshire. 

Thomas  Fairley,  Yorkshire. 

Thomas  Tyrer  (Honorary  Treasurer) . 

Dr.  J.  Lewkowitsch  (Honorary  Foreign  Secretary). 

Charles  G.  Cresswell  (General  Secretary). 

Royal  Institute  of  Public  Health,  37  Russell  Square,  London,  W.  C. 
Prof.  Wm.  R.  Smith,  M.D. 
Lt.-Col.  A.  R.  Aldridge,  R.  A.  M.  C. 
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Royal  Sanitary  Institute,  90  Buckingham  Palace  Road,  London,  S.  W. 
Dr.  S.  Rideal. 

The  Institution  of  Gas  Engineers,  39  Victoria  Street,  London,  S.  W. 
Dr.  Harold  G.  Colman,  1  Arundel  Street,  Strand,  London,  W.  C. 
H.  Y.  Shoubridge,  Gas  Works,  Lower  Sydenham,  London,  S.  E. 

GREECE 

President 
Dr.  Prokopios  D.  Zacharias,  Athens. 

Vice-President 

Dr.  Petros  Zalocostas,  Athens. 

Secretary 

Dr.  Panajotis  Kambas,  Athens. 
Dr.  Konstantinos  Zenguelis,  Athens. 
Dr.  Leontios  Oekonomidis,  Athens. 
Dr.  Nikolaos  Kanellopoulos,  Athens. 
Dr.  Stefanos  Jannopoulos,  Athens. . 
Dr.  Ioannis  Doanides,  Athens. 

ITALY 

Professor  Rosario  Spallino,  Rome,  Secretary. 

JAPAN 

Address:  "The  Office  of  the  Tokio  Chemical  Society,  care  the  College  of 

Science,  Imperial  University,  Tokio. " 
Dr.  M.  Kawakita,  College  of  Engineering,  Tokio. 

Dr.  Y.  Kozai,  College  of  Argriculture,  Tokio,  and  Government  Agricultural 

Experimental  Station,  Tokio. 
Dr.  M.  Kuhara..  College  of  Science  and  Engineering,  Kioto. 
Dr.  N.  Nagai,  College  of  Medicine,  Tokio,  and  Pharmaceutical  Society  of 

Japan. 

Dr.  T.  Nishikawa,  College  of  Engineering,  Fukuoka. 

Dr.  M.  Ogawa,  College  of  Science,  Sendai. 

Dr.  J.  Okumura,  Government  Brewing  Laboratory,  Tokio. 

Dr.  J.  Sakurai,  College  of  Science,  Tokio. 

Dr.  Y.  Tahara,  Government  Hygienic  Laboratory,  Tokio. 

Dr.  T.  Takamatsu,  Tokio  Chemical  Society  and  Chemical  Works,  Chairman. 

Dr.  J.  Takayama,  Society  of  Chemical  Industry,  Tokio,  and  Government 

Industrial  Laboratory. 
Dr.  T.  Yoshii,  College  of  Agriculture,  Sapporo. 

NETHERLANDS 

Prof.  Dr.  S.  Hoogewerff,  President,  Wassenaar. 
Prof.  Dr.  P.  van  Romburgh,  Vice-President,  Utrecht. 
J.  Rutten,  Secretary,  Trekvlietplein,  The  Hague. 
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Section  I — Analytical  Chemistry 

H.  ter  Meulen,  Professor  in  the  Technische  Hoogeschool,  Delft. 

H.  Baucke,  Chemical  Laboratory  and  Testing  Works,  Koning  and  Bien- 
fait,  Amsterdam. 

P.  D.  C.  Kley,  Professor  in  the  Technische  Hoogeschool,  Delft. 

Dr.  N.  Schoorl,  Professor  in  the  University,  Utrecht. 
Section  III — Inorganic  Chemistry 

Dr.  C.  Hoitsema,  Master  of  the  Mint,  Utrecht. 

Dr.  F.  M.  Jaeger,  Professor  in  the  University,  Groningen. 

Dr.  W.  P.  Jorissen,  Lecturer  of  Chemistry,  University,  Leyden. 
Section  IIIa — Metallurgy  and  Mining 

S.  Vermaes,  Professor  in  the  Technische  Hoogeschool,  Delft. 

J.  F.  C.  Bunge,  Director  of  the  Government  Mines,  Heerlen. 
Section  IIIb — Explosives 

Dr.  L.  Aronstein,  former  Professor  in  the  Technische  Hoogeschool,  Delft, 
The  Hague. 

C.  F.  Grey  van  Pittius,  Captain  in  the  Artillery,  The  Hague. 

H.  A.  Rouffaer,  Managing  Director  Gun-cotton  and  Nitroglycerine 
Works,  Ouderkerk  a/d  Amstel. 

Dr.  J.  C.  A.  Simon  Thomas,  Director  Royal  Naval  Chemical  Labora- 
tory, Amsterdam. 
Section  IIIc — Silicate  Industries 

G.  van  Tienhoven  van  den  Bogaard,  Director  United  Glassworks, 
Vlaardingen. 

Dr.  C.  van  Eyk,  Teacher  Royal  Military  Academy,  Breda. 
Section  IV — Organic  Chemistry 

Dr.  S.  Hoogewerff,  former  Professor  in  the  Technische  Hoogeschool, 

Delft;  Pres.  Netherl.  Chem.  Society,  Wassenaar. 
Dr.  A.  P.  N.  Franchimont,  Professor  in  the  University,  Leyden. 
Dr.  A.  F.  Holleman,  Professor  in  the  University,  Amsterdam. 
J.  F.  Eykman,  Professor  in  the  University,  Groningen. 
Dr.  J.  Boeseken,  Professor  in  the  Technische  Hoogeschool,  Delft. 
Dr.  W.  A.  van  Dorp,  Naarden. 
Section  IVa — Coal  Tar  Colors  and  Dyestuffs 

F.  H.  Eydman,  Jr.,  Teacher  Technical  School  for  Textile  Manufactury, 

Enschede. 

Dr.  Alph,  M.  A.  A.  Steger,  Professor  in  the  Technische  Hoogeschool, 
Delft,  The  Hague. 
Section  Va — Industry  and  Chemistry  of  Sugar 

H.  C.  Prinsen  Geerligs,  Director  of  the  Netherland  Office  of  the  Java 
Sugar  Experiment  Station,  Amsterdam. 

M.  G.  Wagenaar  Hummelinck,  Member  Direction  of  "Hollandia," 
Dutch  Condensed  Milk  and  Food  Co.;  Pres.  Gen.  Techn.  Ass.  of 
Beetsugar-Manufacturers  and  Sugar-Refiners,  Vlaardingen. 

Dr.  J.  A.  A.  M.  van  Loon,  Manager  Sugarworks,  Steenbergen. 
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J.  C.  Boot,  Lecturer  in  the  Technische  Hoogeschool,  Delft,  The  Hague. 
Dr.  J.  J.  Blanksma,  Chemist  in  the  Treasury  Department,  Amsterdam. 
Section  Vb — India  Rubber  and  Other  Plastics 

Dr.  P.  van  Romburgh,  Professor  in  the  University,  Utrecht. 
J.  G.  Fol,  Chem.  Engineer  in  the  Government-Laboratory  for  Rubber 
Trade  and  Rubber  Industry,  Delft. 
Section  Vc — Fuels  abd  Asphalt 

J.  van  Rossum  du  Chattel,  Director  Municipal  Gasworks;  Vice-Pres. 

of  the  Netherl.  Association  of  Gas-Manufacuture,  Amsterdam. 
W.  L.  Sluijterman  van  Loo,  Director  of  the  Benzine  Works  of  the  Royal 

Petroleum  Company,  Ltd.,  Rotterdam. 
J.  Rutten,  Ass.  Man.  Director  of  the  Municipal  Gas  Works,  Secretary 

Netherl.  Chem.  Soc,  The  Hague. 
Dr.  A.  J.  Boks,  Rotterdam. 

J.  de  Kuyser,  Director  of  the  Society  of  Smokeless  Firing,  Amsterdam. 
Section  Vd — Fats,  Fatty  Oils  and  Soaps 

Dr.  A.  C.  Geitel,  Director  of  the  Candle  Works,  Gouda. 

Dr.  J.  J.  A.  Wijs,  the  Delft  French-Holland  Oil  Works,  The  Hague. 
Section  Ve — Paints,  Drying  Oils  and  Varnishes 

Dr.  G.  L.  Voerman,  Director  Government  Office  of  Chemical  Mercantile 
Research,  Ley  den. 

Dr.  W.  Middelberg,  Director  of  the  Chemical  and  Paints  Works  "de 
Vecht,"  Ltd.,  Vreeland. 

J.  H.  Unger,  Varnish- Works,  Santpoort. 
Section  VIa — Starch,  Cellulose  and  Paper 

Dr.  G.  van.Iterson,  Professor  in  the  Technische  Hoogeschool,  Delft. 

E.  L.  Selleger,  Director  of  Paper  Works  "  Gelderland, "  Hees,  near  Nij- 
megen. 

Dr.  JVC.  Hartogs,  Director  Artficial  Silk  Works,  Arnhem. 
Section  VIb — Fermentation 

F.  G.  Waller,  Director  of  the  Holland  Yeast  and  Spirit  Works,  Delft. 
Dr.  H.  Elion,  Scientific  Adviser  to  Heineken's  Brewery  Co.,  Ltd.,  The 

Hague. 

Dr.  D.  P.  Hoyer,  Director  d'Oranjeboom  Brewery,  Rotterdam. 
Section  VII — Agricultural  Chemistry 

F.  F.  Bruijning,  Jr.,  Pres.  of  the  College  of  Directors  of  Gov.,  Agric.  Exp. 
Stations,  Wageningen. 

J.  H.  Aberson,  Professor  High  School  of  Agriculture,  Wageningen. 

Dr.  D.  J.  Hissink,  Director  Government  Agriculture  Experiment  Station, 
Wageningen. 
Section  VHIa — Hygiene 

Dr.  R.  H.  Saltet,  Professor  in  the  University,  Amsterdam. 

Dr.  C.  Eikjman,  Professor  in  the  University,  Utrecht. 

Dr.  J.  G.  Sleeswijk,  Professor  in  the  Technische  Hoogeschool,  Delft. 
Section  VIIIb — Pharmaceutical  Chemistry 

Dr.  G.  Hondius  Boldingh,  Professor  in  the  University,  Amsterdam. 
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J.  J.  Hofman,  President  of  the  Pharmaceutical  Society,  The  Hague. 

Dr.  L.  van  Itallie,  Professor  in  the  University,  Leyden. 

Dr.  P.  Hajonides  van  der  Meulen,  Director  of  the  Amsterdam  Quinine 

Works.  Amsterdam. 
P.  van  der  Wielen,  Professor  in  the  University,  Amsterdam. 
Section  VIIIc — Bromatology 

Dr.  H.  P.  Wijsman,  Professor  in  the  University  of  Utrecht,  Huister 
Heide. 

Dr.  A.  Lam,  Director  of  the  Municipal  Foods  Inspection  Laboratories, 
Rotterdam. 

Dr.  P.  A.  Meerburg,  Chief  of  the  Chem.  Pharm.  Section  of  the  Central 
Laboratory  of  the  Governmental  Inspection  of  Public  Health, 
Utrecht. 

Section  VIIId — Physiological  Chemistry  and  Pharmacology 

Dr.  C.  A.  Pekelharing,  Professor  in  the  University,  Utrecht. 

Dr.  H.  J.  Hamburger,  Professor  in  the  University,  Groningen. 
Section  IX — Photochemistry 

W.  Idzerda,  Lecturer  in  the  Technische  Hoogeschool,  Delft,  The  Hague. 

A.  P.  H.  Travelli,  Scheveningen. 
Section  Xa — Electrochemistry 

Dr.  W.  Reinders,  Professor  in  the  Technische  Hoogeschool,  Delft. 

A.  Vosmaer,  The  Hague. 
Section  Xb — Physical  Chemistry 

Dr.  H.  Kamerlingh  Onnes,  Professor  in  the  University,  Pres.  Society 
for  Techn.  Refrigeration,  Leyden. 

Dr.  Ernst  Cohen,  Professor  in  the  University,  Utrecht. 

Dr.  F.  A.  H.  Schreinemakers,  Professor  in  the  University,  Leyden. 

Dr.  A.  Smits,  Professor  in  the  University,  Amsterdam. 
Section  XIa — Law  and  Legislation  Affecting  Chemical  Industry 

H.  A.  van  Ijsselstein,  General  Director  of  the  Labor  Department, 
The  Hague. 

Dr.  F.  W.  J.  G.  Snijder  van  Wissenkerke,  President  of  the  Patent  Council, 
The  Hague. 

Section  XIb — Political  Economy  and  Conservation  of  Natural  Re- 
sources. 

Dr.  J.  Kraus,  former  Professor  in  the  Technische  Hoogeschool,  Delft; 
Pres.  of  the  Royal  Institute  of  Engineers  and  of  the  Society  for  the 
Advancement  of  Industry,  The  Hague. 

Dr.  A.  J.  M.  van  Waterschoot  van  der  Gracht,  Director  of  the  Govern- 
ment Institute  for  the  Geological  Exploration  of  the  Netherlands, 
The  Hague. 

SUB-COMMITTEE  FOR  THE  NETHERLAND  EAST-INDIES 

Dr.  A.  W.  K.  de  Jong,  Director  of  the  Agriculture  Chemical  Laboratory, 
Buitenzorg. 
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J.  S.  de  Haan,  Managing  Director  of  the  Sugar  Industry  Research  Labora- 
tory of  the  "Klaten"  Culture  Company,  Ltd.,  Klaten. 

J.  J.  Hazewinkel,  Director  Java  Sugar  Industry  Research  Laboratory,  Peka- 
longan. 

Dr.  E.  C.  J.  Mohr,  Managing  Director  of  the  Geological  Division  of  the  Agri- 
cultural Department,  Buitenzorg. 

Dr.  K.  Gorter,  Managing  Director  of  the  Rubber  Research  Laboratory  of 
the  Agricultural  Department,  Buitenzorg. 

Dr.  M.  G.  J.  M.  Kerbosch,  Managing  Director  of  the  Commercial  Research 
Laboratory  of  the  Agricultural  Department,  Buitenzorg. 

Dr.  A.  J.  Ultee,  Managing  Director  of  the  Tobacco  and  Rubber  Research 
Laboratory,  Dember. 

Dr.  0.  de  Vries,  Managing  Director  of  the  Tobacco  Research  Laboratory, 
Klaten. 

NORWAY 
Business  Address 

Prof.  Dr.  H.  Goldschmidt,  Universitets  Kemiske  Laboratorium  Kristinnia, 
Norway. 

President 

Prof.  Dr.  H.  Goldschmidt,  University  of  Kristiania,  Kristiania,  Norway. 

Vice  President 
Prof.  Y.  Sebelien,  Agricultural  College,  Aas,  Norway. 

Secretary 

Alf.  Sinding-Larsen,  Engineer,  Kristiania,  Norway. 

Members 

Prof.  Dr.  Birger  J.  Halvorsen,  Polytechnic  College,  Trondhjem. 

Dr.  Sigval  Schmidt-Nielsen,  Chief  Chemist  of  the  Medical  Service  of  Norway, 

Kristiania. 
Einar  Simonsen,  Chemist,  Kristiania. 

Prof.  Dr.  Gophus  Torup,  University  of  Kristiania,  Kristiania. 

PORTUGAL 
Organizer 

Dr.  Hugo  Mastbaum,  Lisbon. 

RUSSIA 
President 

P.  Walden,  professeur  a  l'institut  polytechnique,  membre  de  l'academie  im- 
pe>iale  des  sciences,  Riga. 
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General  Secretary 
W.  Ipatieff,  professeur  a  Facademie  d'artillerie,  St.  Petersburg. 

Honorary  Members 

D.  Konovaloff,  ingenieur  de  mines,  professeur,  adjoint  du  ministre  du  com- 

merce et  de  Findustrie,  St.  Petersburg. 
A.  Lagorio,  ancien  professeur  de  Funiversite,  chef  de  la  section  d'instruction 
au  ministere  du  commerce  et  de  Findustrie,  St.  Petersburg. 

Members 

A.  Arbousoff,  professeur  de  Funiversite,  Kazan. 

0.  Aschan,  professeur  de  Funiversite,  Helsingfors. 

A.  Babochine,  prof  esseur  a  Finstitut  de  mines,  St.  Petersburg. 
A.  Baikoff,  professeur  a  Finstitut  polytechnique,  St.  Petersburg. 

1.  Beward,  professeur,  Warsaw. 

N.  Belelubsky,  conseiller  prive,  ingenieur  des  ponts  et  chausse'es,  St.  Peters- 
burg. 

E.  Biron,  professeur  a  Finstitut  forestier,  St.  Petersburg. 
A.  Bogorodsky,  professeur  agrege  a  Funiversite,  Dorpat. 

A.  Bogoiavlensky,  professeur  a  Funiversite,  Dorpat. 

I.  Bogousky,  professuera  Finstitut  polytechnique,  Warsaw. 

B.  Borodovsky,  professeur  agrege  a  Funiversite,  Dorpat. 
N.  Boungue,  professeur,  Kiew. 

M.  Brousnitzine,  conseiller  de  manufacture,  St.  Petersburg. 
Ch.  Blacher,  professeur  agrege  a  Finstitut  polytechnique,  Riga. 

E.  Britzke,  professeur  a  Finstitut  polytechnique,  Riga. 
G.  Chlopine,  professeur,  St.  Petersburg. 

K.  Charitchkoff,  licencie  de  chimie,  Tiflis. 

A.  Danilevsky,  professeur  emer.,  St.  Petersburg. 

N.  DemianofT,  prof  esseur  a  Finstitut  agron,  pr&s  de  Moscow. 

I.  Egoroff,  professeur  de  Funiversite,  Kiew. 

F.  Flavitzky,  professeur  de  Funiversite,  Kazan. 

A.  Favorsky,  professeur  de  Funiversite,  St.  Petersburg. 

S.  Fokine  professeur  a  Finstitut  polytechnique,  Nowotcherkassk 

A.  Gorboff,  professeur,  St.  Petersburg. 

A.  Guinsberg,  professeur  a  Finstitut  superieur  de  medecine  poufemmes,  St. 
Petersburg. 

R.  Hollmann,  professeur  agrege"  a  Funiversite,  Dorpat. 
E.  Hielt,  professeur  de  Funiversite,  Helsingfors. 

A.  Iakovkine,  professeur  a  Finstitut  superieur  technologique,  president  de  la 

section  chim.  a  la  societe  physico-chimique  russe,  St.  Petersburg. 
W.  Iakovleff,  chimiste  de  Fusine  "  Obouhovsky, "  St.  Petersburg. 
I.  Ivanukoff,  professeur  a  Finstitut  polytechnique,  St.  Petersburg. 
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I.  KabloukofT,  professeur  a  Funiversite,  Moscow. 

W.  Kistiakowsky,  professeur  a,  l'institut  polytechnique,  St.  Petersburg. 
I.  Kondakoff,  professeural'universite,  Dorpat. 

B.  Kouriloff,  professeur  a  Funiversite,  Warsaw, 

N.  Kournakoff,  prof esseur  a  l'institut  des  mines,  St.  Petersburg. 

I.  Krasousky,  prof  esseur  a  l'institut  superieur  technologique,  Eharkow. 

C.  Krasousky,  professeur  a  l'institut  polytechnique,  Kiew. 

W.  Kovalesky,  president  de  la  societe  technique  imperiale  russe,  St.  Peters- 
burg. 

M.  Kischner,  prof  esseur  a  l'institut  superieur  technologique,  Tomsk. 
G.  Kompa,  professeur  a  l'institut  superieur  technologique,  Helsingfors. 
B.  Menschutkine,  professeur  a  l'institut  polytechnique,  St.  Petersburg. 

0.  Muller,  Moskow. 

L.  Mihalilenko,  professeur  a  l'institut  superieur  technologique,  Tomsk. 

A.  Nastukoff,  professeur  a  Funiversite,  Moskow. 

E.  Nobel,  directeur  general  de  la  societe  de  production  de  naphte  des  "Freres 

Nobel,"  St.  Petersburg. 

B.  Ovisianikoff,  ingenieur  technicien,  St.  Petersburg. 
P.  Orloff,  professeur,  Tomsk. 

1.  Osipoff,  prof  esseur  a  l'institut  superieur  technologique,  Eharkow. 
W.  Pavloff,  professeur  a,  l'ecole  imperiale  technique,  Moscow. 

A.  Poray-Kochit,  professeur  agrege  a  l'institut  superieur  technologique,  St. 
Petersburg. 

S.  Prschibitek,  professeur  de  l'academie  de  medecine  militaire,  St.  Peters- 
burg. 

N.  Pouchinie,  professeur  a  l'institut  electro-technique,  St.  Petersburg. 
P.  Petrenoko-Kritschenko,  professeur  a  Funiversite,  Odessa. 
N.  Restzoff,  ingenieur  technicien,  St.  Petersburg. 
S.  Reformatsky,  professeural'universite,  Kiew. 

S.  Rousanaoff,  professeur  a  Finstitut  superieur  technologique,  St.  Petersburg. 
S.  Salaskine,  professeur,  St.  Petersburg. 

A.  Saposchinikoff,  professeur  a  l'academie  d'artillerie,  St.  Petersburg. 
W.  Schaposchnikoff,  professeur  a  Finstitut  polytechnique,  Kiew. 
A.  SchoukofT,  directeur  general  des  usines  de  produits  chimiques  "Schoukoff," 
St.  Petersburg. 

I.  Schroeder,  professeur  a  Finstitut  des  mines,  St.  Petersburg. 
N.  Schiloff,  professeur  a  l'ecole  imperiale  technique,  Moscow. 

F.  Selivanoff,  professeural'universite,  Odessa. 
N.  Sokoloff ,  professeur  emer.,  St.  Petersburg. 

A.  Solonina,  professeur  a  l'academie  d'artillerie,  St.  Petersburg. 

B.  Solonina,  professeur  a  Finstitut  polytechnique,  Warsaw. 
A.  Speransky,  professeur  a  Funiversite,  Kiew. 

A.  Stchoukareff,  professeur  a  l'ecole  superieure  des  mines,  Ekaterinoslaw. 
N.  TavildarofT,  professeur  emer.,  gerant  de  F  expedition  pour  la  confection  des 
papiers  d'etat,  St.  Petersburg. 
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S.  Tanatar,  professeur  de  l'universite,  Odessa. 
W.  Timofeff,  professeur  de  l'universite,  Eharkow. 

D.  Tchernoff,  professeur  emer.,  de  Facademie  d'artillerie,  St.  Petersburg. 

I.  Tchistovitch,  chef  du  bureau  d'essais  a  F  expedition  pour  la  confection  des 

papiers  d'etat,  St.  Petersburg. 
L.  Tchougaeff,  professeur  a  Funiversite,  St.  Petersburg. 
W.  Tischenko,  professeur  a  Funiversite,  St.  Petersburg. 
W.  Tchelintcheff,  professeur  a  l'universite,  Moskow. 
C.  Wargounine,  conseiller  de  commerce,  St.  Petersburg. 

E.  Wegener,  directeur  de  F administration  de  fabriques,  Tentelevsky. 

W.  Wernadsky,  membre  de  Facademie  imperial  des  sciences,  St.  Petersburg. 
N.  Wittorf,  professeur  de  Facademie  d'artillerie,  St.  Petersburg. 
S.  Wologdine,  prof esseur  a  Finstitut  polytechnique,  Nowotcherkassk. 
G.  Zaboudsky,  professeur  a  Facademie  d'artillerie,  St.  Petersburg. 
N.  Zelinsky,  professeur,  chef  du  laboratoire  chim.  central  du  ministere  des 
finances,  St.  Petersburg. 

SWEDEN 
President 

Prof.  K.  W.  Palmaer,  Kongl.  Tekniska  Hoegskolan,  Stockholm. 


Prof.  S.  Arrhenius,  Stockholm. 

Prof.  Dr.  C.  Benedicks,  University  of  Stockholm. 

Dr.  J.  A.  Brinell,  Engineer-in-Chief  of  the  "  Jernkontoret "  (Swedish  Asso- 
ciation of  Iron  Producers),  Stockholm. 

Mr.  O.  Carlson,  president  of  the  "Stockholms  Superfosfatork  Svafvekyre 
febriks  Aktiebolag,"  Stockholm. 

Dr.  N.  G.  Ekstrand,  Stockholm. 

S.  Ekstroom,  Engineer,  Skutskar. 

Mr.  S.  Nauckhoff,  Superintendent  Engineer  of  the  "  Nitroglycerin-Aktiebola- 

get,"  Vinterisken. 
Dr.  N.J.  Norblad. 

Mr.  J.  O.  Roos  af  Hjelmsater,  Director  of  the  "Tekniska  Hoigskolans  Ma- 
terial profningsanstalt, "  Stockholm. 
B.  Smart,  Engineer,  Jounkoping. 
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Leon  N.  Adler. 
Alaska  Packers  Association. 
Albany  Chemical  Company. 
Aluminum  Company  of  America. 
American  Agricultural  Chemical  Com- 
pany. 

American  Brass  Company. 
American  Can  Company. 
American  Cyanamid  Company. 
American  Dyewood  Company. 
American  Metal  Company  Ltd. 
American  Ozone  Company. 
American  Platinum  Works. 
American  Sugar  Refining  Company. 
American  Wine  Growers  Association. 
Arbuckle  Bros. 

Arabol  Manufacturing  Company. 


Godfrey  L.  Cabot. 
The  Carborundum  Company. 
Carter's  Ink  Company. 
Cassella  Color  Company. 
Castner   Electrolytic   Alkali  Com- 
pany. 
Charles  A.  Catlin. 
Celluloid  Company. 
Champion  International  Company. 
Cheney  Bros. 

Church  and  D wight  Company. 
Cochrane  Chemical  Company. 
Conewango  Refining  Company. 
Contact  Process  Company. 
T.  G.  Cooper  and  Company. 
Corn  Products  Refining  Company. 
Crane  and  Company. 
Chadeloid  Chemical  Company. 


Badische  Company. 
L.  H.  Baekeland. 
Baker  and  Company,  Inc. 
Barber  Asphalt  Paving  Company. 
Barrett  Manufacturing  Company. 
Joaquin  Garridoy  Barron. 
Bartholomay  Brewery  Company. 
Battelle  and  Renwick. 
Bauer  Chemical  Company. 
Berlin  Aniline  Works. 
Frederic  T.  Bioletti. 
A.  O.  Bourn. 

Henry  Bower,  Chemical  Manufactur- 
ing Company. 
M.  J.  Breitenbach  Company. 
T.  Lynton  Briggs. 

Burroughs  Wellcome  and  Company. 
Bordens  Condensed  Milk  Company. 
Wm.  Brady. 


N.  N.  Dalton. 
The  R.  B.  Davis  Company. 
Davison  Chemical  Company. 
Diamond  Match  Company. 
E.  I.  duPont  deNemours  Powder 
Company. 

Eastman  Kodak  Company. 
J.  S.  Eckert. 
Eimer  and  Amend. 

Fairchild  Bros,  and  Foster. 
Farbenfabriken  of  Elberfeld  Com- 
pany. 

Felton,  Sibley  and  Company,  Inc. 

Wm.  C.  Ferguson. 

James  B.  Ford. 

Fort  Hill  Chemical  Company. 

Harold  H.  Fries. 
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Fritzsche  Bros. 

Geigy-ter-Meer  Company. 
General  Bakelite  Company. 
General  Chemical  Company. 
German  Kali  Works. 
Geo.  McM.  Godley. 
Goldschmidt  Detinning  Company. 
Goodyear  Tire  and  Rubber  Company. 
Grasselli  Chemical  Company. 
William  S.  Gray  and  Company. 
The  Great  Western  Sugar  Refining 
Company. 

Hanovia  Chemical  and  Manufactur- 
ing Company. 
Jacob  Hasslacher. 
Henry  Heide. 

The  Heller  and  Merz  Company. 
Frank  Hemingway. 
J.  B.  F.  Herreshoff. 
The  Heyden  Chemical  Works. 
Hoffmann-LaRoche  Chemical  Works. 
The  Hooker  Electrochemical  Com- 
pany. 
Chas.  W.  Hubbard. 
Hudson  River  Aniline  Colors  Works. 
L.  W.  Haskell. 

Innis,  Speiden  and  Company. 
International  Acheson  Graphite  Com- 
pany. 

International  Agricultural  Corpora- 
tion. 

Kalle  and  Company,  Inc. 

H.  J.  Kaltenbach. 

Jerome  A.  King. 

A.  Klipstein  and  Company. 

H.  Kohnstamm  and  Company. 

Adolf  Kuttroff. 

Lanman  and  Kemp. 
Lehn  and  Fink. 
Charles  Lennig. 
H.  Lieber  and  Company. 


Morris  Loeb. 

Louisville  Varnish  Company. 
F.  W.  Lovejoy. 

Edward  Mallinckrodt. 

J.  Russell  Marble  and  Company. 

Marx  and  Rawolle. 

Mass  and  Waldstein. 

William  J.  Matheson. 

McKesson  and  Robbins. 

Merck  and  Company. 

Merrimac  Chemical  Company. 

H.  A.  Metz  and  Company. 

Michigan  Alkali  Company. 

Monsanto  Chemical  Works. 

Benjamin  Moore  and  Company. 

James  L.  Morgan. 

Geo.  H.  Morrill  Company. 

E.  Moulie. 

Mount  Tom  Sulphite  Pulp  Com- 
pany. 

H.  K.  Mulford  Company. 

Mumm  Champagne  and  Importa- 
tion Company. 

Mutual  Chemical  Company  of 
America. 

National  Aniline  and  Chemical  Com- 
pany. 

National  Canners  Association. 

National  Lead  Company. 

National  Silk  Dyeing  Company. 

The  National  Sugar  Refining  Com- 
pany of  New  Jersey. 

New  England  Gas  and  Coke  Com- 
pany. 

New  Jersej^  Zinc  Company. 

Niagara  Electro  Chemical  Company. 

New  York  Quinine  and  Chemical 

Works. 
Nichols  Copper  Company. 
North  American  Chemical  Company. 
Niagara  Falls  Power  Company. 

The  Oakland  Chemical  Company. 
Oldbury  Electro-Chemical  Company. 
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Orford  Copper  Company. 
Ozone-Vanillin  Company. 

Parke,  Davis  and  Company. 
Paterson   Parchment   Paper  Com- 
pany. 

Pennsylvania    Salt  Manufacturing 

Company. 
Chas.  Pfizer  and  Company,  Inc. 
Phelps  Dodge  and  Company,  Inc. 
Phosphorus  Compounds  Company. 
Powers- Weightman-Rosengart  en 

Company. 

William  Rahr  Sons  Company. 
Remington     Arms-Union  Metallic 

Cartridge  Company. 
Revere  Rubber  Company. 
John  J.  Riker. 

Roessler  and  Hasslacher  Chemical 
Company. 

Dr.  Louis  Schaefer. 

Schering  and  Glatz. 

W.  H.  Schieffelin  and  Company. 

Schoellkopf,   Hartford   and  Hanna 

Company. 
Sears,  Roebuck  and  Company. 
G.  W.  Seifried. 
Simplex  Electrical  Company. 
Charles  Robinson  Smith. 
Solvay  Process  Company. 
Speyer  and  Company. 


E.  R.  Squibb  and  Sons. 
Standard  Varnish  Works. 
Sanford  H.  Steele. 
Stewart  Distilling  Company. 
Stone  and  Webster. 
Swift  and  Company. 
Standard  Oil  Company  of  New  York. 
Standard    Oil    Company    of  New 
Jersey. 

Filemon  Tanchoro. 
Tartar  Chemical  Company. 
Ehliu  Thomson. 
Toch  Bros. 

Union  Carbide  Company. 

Union  Sulphur  Company. 

United  States  Brewers'  Association. 

United  States  Maltsters'  Association. 

Wing  and  Evans. 
A.  E.  Warner. 

Warner  Sugar  Refining  Company. 
West  Virginia  Pulp  and  Paper  Com- 
pany. 

Western  Electric  Company  of  New 
York. 

Edward  Weston. 

R.  S.  Weston. 

W.  A.  and  A.M. White. 

George  Wiedemann  Brewing  Com- 
pany. 

Wood  Products  Company. 


WORK  OF  THE  CONGRESS 


The  work  of  the  Congress  in  New  York  was  accomplished  in  118  sectional 
meetings,  28  joint  sessional  meetings,  four  General  Lectures,  and  the  Final 
General  Meeting,  or  a  total  of  151  meetings. 

In  addition  to  this  there  were  opportunities  for  factory  and  similar  inspec- 
tion, and  numerous  social  functions;  of  the  latter  only  those  tendered  to  the 
Congress  as  a  whole,  or  to  designated  parts  thereof,  are  recorded  in  the  follow- 
ing: 

FACTORY  INSPECTION  IN  AND  ABOUT  NEW  YORK  CITY 

The  following  factories  and  works  were  inspected  by  members  of  the 
Congress: 

American  Smelting  and  Refining  Company,  Maurer,  N.  J. 

American  Sugar  Refining  Company,  Jersey  City. 

Botany  Worsted  Mills,  Passaic,  N.  J. 

Bush  Terminal  Company,  Brooklyn. 

Consolidated  Gas  Company,  Astoria. 

Corn  Products  Refining  Company,  Edgewater,  N.  J. 

F.  W.  Devoe  and  C.  T.  Raynolds  Company,  Brooklyn. 
The  Fleischmann  Company,  Peekskill. 

General  Chemical  Company,  Edgewater,  N.  J. 
John  W.  Masury  and  Sons,  Brooklyn. 
Nichols  Copper  Company,  Laurel  Hill. 

G.  Siegle  Company,  Rosebank. 

Standard  Oil  Company,  Queens  County  Works. 

THE  SOCIAL  FUNCTIONS  IN  NEW  YORK  CITY 

Reception  to  members  of  the  Congress  speaking  the  Latin  tongues  by 
Professor  and  Mrs.  Morris  Loeb  at  the  Chemists'  Club,  September  2. 

Reception  and  tea  by  the  trustees  of  the  American  Museum  of  Natural 
History  at  the  Museum,  September  7. 

Reception  to  all  members  of  the  Congress  at  the  Metropolitan  Museum 
of  Art  by  the  American  Chemical  Society,  September  7. 

Boat  excursion  on  the  Hudson,  September  8. 

Reception  to  all  members  of  the  Congress  by  the  Chemists'  Club  at  its 
clubhouse,  September  10. 
Entertainment  at  the  New  York  Hippodrome,  September  11. 
Grand  Banquet,  September  12. 
Baseball  game  at  the  Polo  Grounds,  September  13. 

An  informal  reception  and  tea  was  given  in  the  afternoons  of  September 
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6,  9,  10  and  11  on  the  lawn  of  the  College  of  the  City  of  New  York,  and  on 
September  12  on  the  lawn  at  Columbia  University. 

In  addition  to  the  above,  the  program  for  the  ladies  provided  for  an  informal 
reception  and  welcoming  meeting  on  the  lawn  at  Columbia  University  in 
the  forenoon  of  September  6,  and  a  lecture  in  Rumford  Hall  of  the  Chemists' 
Club  on  "Communal  Work  of  Woman  in  America"  in  the  afternoon;  auto- 
mobile sightseeing  trips  and  luncheon  at  the  Claremont  on  September  9; 
automobile  sightseeing  trips  and  visit  to  the  store  of  Gimbel  Brothers  on 
September  10;  automobile  sightseeing  trips  and  a  concert  in  Rumford  Hall, 
Chemists'  Club,  on  September  11,  and  a  boat  excursion  about  New  York 
Harbor  in  the  forenoon  of  September  12. 

THE  EXCURSIONS  AND  TRIPS 

On  Monday,  September  16,  the  private  excursion  trains  left  New  York 
on  the  long  and  short  trip,  respectively.  Both  trains  proceeded  to  Phila- 
delphia, Pittsburgh,  Niagara  Falls,  Detroit  and  Chicago;  from  Chicago  the 
short  trip  train  returned  East  by  way  of  Cleveland  and  Boston,  where  the 
party  disbanded  September  25.  The  long  trip  train  proceeded  from  Chicago 
to  Denver,  Colorado  Springs,  Glenwood  Springs,  Salt  Lake  City,  Bakersfield, 
San  Francisco,  Oakland,  Berkeley,  Richmond,  Stanford  University,  Los 
Angeles,  Riverside,  Grand  Canyon,  Adamana,  Albuquerque,  El  Paso,  Pecos 
City,  Fort  Worth,  Shreveport,  New  Orleans,  Birmingham,  Atlanta,  Ducktown, 
Canton,  Waynesville,  Asheville,  Charlotte,  Great  Falls,  Danville,  Washington 
to  New  York,  where  it  disbanded  October  20.  The  total  number  of  cities 
so  visited  was  37. 

Members  of  the  Congress  visited  the  following  plants,  institutions  and 
places: 

At  Philadelphia 

Atlantic  Refining  Company. 
Baldwin  Locomotive  Works. 
Joseph  Campbell  Company. 

The  William  Cramp  Ship  and  Engine  Building  Company. 
Harrison  Brothers  and  Company,  Inc. 
Independence  Hall. 

The  Krebs  Pigment  and  Chemical  Company. 
Municipal  Filtration  Works. 
The  J.  B.  Stetson  Hat  Company. 
United  Gas  Improvement  Company. 
United  States  Mint. 
University  of  Pennsylvania. 
At  Pittsburgh 

Allegheny  Coal  Company. 
Allegheny  Plate  Glass  Company. 
Atlantic  Refining  Company. 
Carnegie  Institute  of  Technology. 
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Carnegie  Steel  Company,  Clairton  Works. 

Crucible  Steel  Company  of  America. 

General  Chemical  Company,  Newell  Works. 

A.  Guckenheimer  and  Brothers. 

Harbison- Walker  Refractories  Company. 

H.  J.  Heinz  Company. 

National  Tube  Company. 

Pennsylvania  Smelting  Company. 

Philadelphia  Company. 

Pittsburgh  and  Lake  Erie  Railroad. 

Pittsburgh  Filtration  Works. 

Pittsburgh  Testing  Laboratory. 

Pittsburgh  Steel  Company. 

South  Penn  Oil  Company. 

Union  Steel  Castings  Company. 

United  Engineering  and  Foundry  Company. 

United  States  Bureau  of  Mines,  Testing  Station. 

United  States  Bureau  of  Standards,  Testing  Station. 

United  States  Glass  Company. 

University  of  Pittsburgh. 

Ward-Mackey  Company. 

Westinghouse  Electric  and  Manufacturing  Company. 
Westinghouse  Machine  Company. 
At  Niagara  Falls 

International  Acheson  Graphite  Company. 
Niagara  Alkali  Company. 
Niagara  Chocolate  Company. 
Niagara  Falls  Power  Company. 
Ontario  Power  Company. 
Shredded  Wheat  Company. 

Trip  on  the  Gorge  Route  with  the  compliments  of  Mr.  E.  G.  Acheson. 
At  Buffalo 

Contact  Process  Company. 
Larkin  Company. 

Pierce-Arrow  Motor  Car  Company. 
At  Detroit 

Acme  White  Lead  and  Color  Works. 
Aluminum  Casting  Company. 
American  Blower  Company. 
American  Electric  Heater  Company. 
Berry  Brothers. 

Burroughs  Adding  Machine  Company. 
Cadillac  Motor  Car  Company. 
Chalmers  Motor  Car  Company. 
Detroit  Creamery  Company. 
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Detroit  Sulphite  Pulp  and  Paper  Company. 
Edison  Illuminating  Company. 
Ford  Automobile  Company. 
Hiram  Walker  and  Sons,  Walkerville,  Ont. 
Hoskins  Manufactoring  Company. 
Hudson  Automobile  Company. 
Michigan  Malleable  Iron  Works. 
Michigan  Stove  Works. 
Packard  Motor  Car  Company. 
Parke,  Davis  and  Company. 
Solvay  Process  Company. 
Studebaker  Corporation. 
Timken-Detroit  Axle  Company. 
University  of  Michigan. 
Williams  Brothers  Preserving  Company. 
At  Chicago 

Abbott  Alkaloidal  Company. 
Armour  Institute  of  Technology. 
Armour  and  Company,  Union  Stock  Yards. 
Art  Institute. 

Brewers'  and  Distillers'  Laboratory. 
Chas.  C.  Kawin  Company's  Laboratory. 
Chicago  Public  Library. 
Commonwealth  Edison  Company. 
Corn  Product^  Refining  Company,  Argo,  111. 
Dearborn  Drug  and  Chemical  Works  Laboratory. 
Heath  and  Milligan  Manufacturing  Company. 
Hull  House. 

Illinois  State  Food  Commission  Laboratory. 

Illinois  Steel  Company;  plants  visited  at  Gary,  Indiana,  and  South 

Chicago,  111. 
International  Harvester  Company. 
John  Crerar  Library. 

Morris  and  Company,  Union  Stock  Yards. 

National  Lead  Company. 

Sears,  Roebuck  and  Company. 

Thirty-ninth  Street  Sewage  Testing  Station. 

Sprague,  Warner  and  Company. 

Swift  and  Company,  Union.  Stock  Yards. 

Universal  Portland  Cement  Company's  plant  at  Buffington,  Indiana. 
United  States  Food  and  Drug  Laboratory. 
Wahl-Henius  Institute. 
William  Hoskins. 
Morris  S.  Schwartz. 
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In  the  neighborhood  of  Chicago: 
La  Salle,  Illinois 

German-American  Portland  Cement  Company. 
La  Salle  Coal  and  Carbon  Company. 
Matthiessen,  Hegler  Zinc  Company. 

Guests  were  entertained  in  La  Salle  by  the  La  Salle  Commercial  Asso- 
ciation. 

Mr.  Matthiessen  also  entertained  at  his  home  in  Deer  Park. 
Peru,  Illinois 

Illinois  Zinc  Company. 
Milwaukee,  Wisconsin 

Pabst  Brewing  Company. 

Pfister  and  Vogel  Leather  Company. 
At  Cleveland 

Cleveland  Salt  Company, 

National  Electric  Lamp  Company 

Pennsylvania  Railroad  Company's  overloading  plant. 
At  Schenectady 

The  General  Electric  Company. 
At  Albany 

The  Hudson  River  Aniline  Color  Works. 
In  Boston  and  Vicinity 

Amoskeag  Manufacturing  Company  at  Manchester,  N.  H. 

Arlington  Mills,  Lawrence,  Mass. 

Boston  Woven  Hose  and  Rubber  Company. 

Consolidated  Gas  Company. 

Fore  River  Shipbuilding  Company,  Quincy,  Mass. 

General  Electric  Company,  Lynn,  Mass. 

Gloucester  Fisheries,  Gloucester,  Mass. 

A.  D.  Little  and  Company,  Lynn,  Mass. 

Lowell  Textile  School,  Lowell,  Mass. 

National  Calfskin  Shoe  Company,  Peabody,  Mass. 

New  England  Gas  and  Coke  Company,  Everett,  Mass. 

Pacific  Mills,  Lawrence,  Mass. 

The  Thomas  G.  Plant  Company. 

Sorosis  Shoe  Company. 

Wood  Worsted  Mills,  Lawrence,  Mass. 

Complimentary  Dinner  by  the  Chemists  of  Boston. 

Complimentary  Luncheon  to  the  ladies  at  the  Brookline  Country  Club. 
At  Denver 

American  Smelting  and  Refining  Company. 

Denver  Fire  Clay  Company. 

Western  Chemical  Company. 

Henry  Woods  Ore  Testing  Company. 
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At  Salt  Lake  City 

Sight  seeing  trip  through  Salt  Lake  City. 

Organ  Recital  on  the  Great  Organ  of  the  Mormon  Tabernacle. 

Trip  to  Great  Salt  Lake. 

Complimentary  Dinner  at  the  Commercial  Club. 

At  Bakersfield,  Fellows  and  Taft. 
Panorama  Heights. 
Fruit  Canneries  and  raisin  driers. 
Kern  River  Oil  Fields. 
Lake  View  Gusher. 
Inspection  of  the  Midway  oil  fields. 
Standard  Oil  Company  and  complimentary  luncheon. 
Honolulu  Oil  Company. 
Union  Oil  Company. 

At  San  Francisco  and  Environs 

University  of  California;  complimentary  reception  and  luncheon. 

du  Pont  de  Nemours  explosive  plant  at  Pinole. 

Standard  Oil  Company. 

Selby  Smelting  and  Lead  Works  at  Selby. 

California  Wine  Association  at  Wine  Haven. 

Panama  Pacific  International  Exposition  Grounds. 

Muir  Woods. 

Mt.  Tamalpais. 

Pacific  Gas  and  Electric  Company. 

California  Fruit  Canners  Association  and  complimentary  supper. 
Ghirardelli's  Cocoa  and  Chocolate  Works. 
E.  C.  Whitney  Company. 

Leland  Stanford,  Jr.,  University,  complimentary  reception. 
At  Fort  Worth 

Armour  and  Company;  complimentary  luncheon. 
Elks  Club. 

Fort  Worth  Cotton  Oil  Company. 
Fort  Worth  Elevators  Company. 
Fort  Worth  National  Bank. 

The  Texas  Brewing  Company;  complimentary  luncheon. 
Trinity  Compress  Company. 
Westbrook  Hotel. 

The  Chamber  of  Commerce  gave  a  theatre  party  at  the  Majestic  theatre. 
At  Shreveport 

Cotton  Oil  Mills. 

Cotton  Compresses. 

Automobile  drive  about  the  city. 

Dawes  Burning  Well  at  Oil  City. 

Busch  Everett  oil  wells  at  Caddo  City. 
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McCue  Gas  well  at  Lewis. 

Hanell  Lease  of  Producers  Oil  Company  at  Viva. 
At  New  Orleans 

Automobile  drive  about  the  city. 

Municipal  Water  Plant. 

Chalmette  Sugar  Refinery. 

Progressive  Union;  complimentary  luncheon. 
At  Atlanta 

Automobile  ride  about  the  city. 

Armour  and  Company's  Fertilizer  Plant. 

Complimentary  Luncheon,  Piedmont  Driving  Club. 

Illustrated  Lecture,  S.  W.  McCallie,  State  Geologist. 

Reception  by  Honorable  Joe  Brown,  Governor  of  Georgia. 

Complimentary  Dinner,  Capital  City  Club. 
At  Ducktown 

Tennessee  Copper  Company;  smelting  plant  and  their  Burra-Burra 
Mines. 
At  Charlotte 

Highland  Park  Manufacturing  Company. 

Southern  Cotton  Oil  Company. 
At  Great  Falls 

Southern  Power  Company's  hydroelectric  plant  at  Great  Falls;  compli- 
mentary luncheon. 
Southern  Electrochemical  Company's  Electrochemical  plant  at  Nitrolee. 

THE  LOCAL  COMMITTEES 

In  most,  if  not  all,  the  cities  in  which  the  Congress  visited  local  committees 
were  formed,  or  the  arrangements  for  the  comfort  of  members  of  the  Congress 
were  under  the  care  of  organizations.  The  persons  and  organizations  to  whom 
members  of  the  Congress  are  indebted  for  their  reception  in  these  cities  is  as 
follows,  arranged  in  the  order  in  which  the  cities  were  visited: 

WASHINGTON  AND  BALTIMORE  COMMITTEE  OF 
ARRANGEMENTS 

Honorary  Chairman,  Dr.  Harvey  W.  Wiley. 

S.  F.  Acree.  W.  Blum. 

A.  B.  Adams.  E.  W.  Boughton. 

L.  H.  Adams.  A.  H.  Bryan. 

E.  T.  Allen.  H.  H.  Bunzell. 

C.  L.  Alsberg.  E.  A.  Byrnes. 

H.  S.  Bailey.  J.  R.  Cain. 

M.  Benjamin.  F.  K.  Cameron. 

W.  N.  Berg.  W.  E.  Chamberlain. 

W.  D.  Bigelow.  E.  M.  Chase. 
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V.  K.  Chestnut. 

E.  McKelvey. 

W.  D.  Collins. 

A.  J.  Marsh. 

C.  A.  Crampton. 

L.  W.  Mattern. 

A.  L.  Day. 

G.  A.  Menge. 

F.  P.  Dewey. 

R.  B.  Moore. 

A.  R.  L.  Dohme. 

H.  N.  Morse. 

R.  E.  Doolittle. 

E.  K.  Nelson. 

B.  C.  Dyer. 

Chase  Palmer. 

G.  S.  Edelin. 

C.  E.  Patrick. 

J.  A.  Emery. 

W.  B.  D.  Penniman. 

W.  0.  Emery. 

I.  K.  Phelps. 

Peter  Fireman. 

G.  A.  Rankin. 

T.  B.  Ford. 

Ira  Remsen. 

W.  J.  Gascoyne. 

W.  0.  Robinson. 

J.  E.  Gilpin. 

C.  A.  RouiUer. 

C.  Glaser. 

C.  F.  Sammit. 

B.  Herstein. 

H.  Schreiber. 

C.  Heurich. 

0.  Schreiner. 

A.  E.  Hill. 

A.  Seidell. 

W.  F.  Hillebrand. 

E.  S.  Shepherd. 

J.  C.  Hostetter. 

W.  W.  Skinner. 

C.  E.  Waters. 

R.  S.  Sosman. 

H.  C.  P.  Weber. 

George  Steiger. 

R.  C.  Wells. 

M.  X.  Sullivan. 

Prevost  Hubbard. 

H.  L.  Thompson. 

Reid  Hunt. 

L.  M.  Tolman. 

H.  A.  Huston. 

C.  P.  Van  Gundy. 

H.  C.  Jones .  - 

F.  P.  Veitch. 

L.  F.  Kebler. 

S.  S.  Voorhees. 

C.  F.  Langworthy. 

P.  H.  Walker. 

J.  A.  LeClerc. 

M.  I.  Wilbert. 

A.  S.  McDaniel. 

P.  A.  Yoder. 

H.  B.  McDonnell. 

D.  T.  Day,  Secretary. 

PHILADELPHIA 

His  Honor,  Mayor  Rudolph  Blankenburg. 
M.  L.  Cooke,  Director  of  the  Department  of  Public  Works. 

Charles  B.  Adamson.  C.  S.  Brinton. 

Gellert  Alleman.  •  Miers  Busch. 

Theodore  Armstrong.  Milton  Campbell. 

G.  E.  Barton.  ;  Wm.  C.  Carnell. 

Daniel  Baugh.  John  G.  Carruth. 

Gustave  W.  Bergner.  J.  H.  Carstairs. 

Samuel  T.  Bodine.  Walton  Clark. 
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A.  H.  Comey. 
Hermann  Dannenbaum. 
Arthur  Dorrance. 
Samuel  S.  Fels. 
Percival  E.  Foerderer. 
John  Ferguson. 
Harry  B.  French. 
Howard  B.  French. 
William  H.  Gartley. 
Henry  Glover. 
Herbert  S.  Harned. 
Carl  Hering. 
E.  F.  Hicks. 
W.  H.  Jackson. 
David  W.  Jayne. 
Harry  F.  Keller. 
Wm.  M.  Kerr. 


Chas.  H.  LaWall. 
John  Marshall. 
Sydney  Mason. 
R.  V.  Mattison. 

G.  H.  Meeker. 

H.  K.  Mulford. 
Austin  Purvis. 
Joseph  P.  Remington. 

C.  L.  Reese. 
Samuel  P.  Sadtler. 
O.  L.  Shinn. 
Edgar  F.  Smith. 
Walter  M.  Stein. 

D.  K.  Tuttle. 
Maxwell  Wyeth. 
C.  E.  Vanderkleed. 
James  G.  Vail. 


Executive  Committee 

W.  H.  Bower.  R.  B.  Owens. 

George  C.  Davis.  Robert  S.  Perry. 

J.  T.  Dorrance.  George  D.  Rosengarten. 

Irenee  DuPont.  S.  S.  Sadtler. 

James  Gillinder,  Jr.  Charles  H.  Spayd. 

C.  Mahlon  Kline.  W.  T.  Taggart. 

Harlan  S.  Miner.  C.  C.  Tutweiler. 


PITTSBURGH 


Executive 
James  M.  Camp,  Chairman. 
James  O.  Handy. 
K.  F.  Stahl. 
J.  S.  Unger. 

Elmer  K.  Hiles,  Secretary. 


Program 
James  O.  Handy,  Chairman. 
R.  K.  Duncan. 
F.  C.  Phillips. 
Horace  C.  Porter. 
H.  E.  Walters. 


Finance 
John  S.  Unger,  Chairman. 
Willis  L.  King. 
H.  W.  Croft. 
H.  J.  Heinz. 
E.  M.  Herr. 
A.  C.  Dinkey. 
W.  B.  Schiller. 
E.  W.  Pargny. 
Elmer  K.  Hiles,  Secretary. 

24 


Entertainment 
Karl  F.  Stahl,  Chairman. 
J.  K.  Clement. 
J.  E.  Babb. 
G.  D.  Chamberlain. 
J.  C.  W.  Greth. 

Printing  and  Publicity 
Elmer  K,  Hiles,  Chairman. 
Harrison  W.  Craver. 
Horace  C.  Porter. 
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Ladies'  Committee 
Executive 

Mrs.  J.  M.  Camp,  Honorary  Chairman. 

Mrs.  James  O.  Handy,  Chairman. 

Mrs.  K.  F.  Stahl. 

Mrs.  G.  D.  Chamberlain. 

Mrs.  H.  C.  Porter. 

Mrs.  F.  C.  Phillips. 

Mrs.  J.  K.  Clement. 


Reception 


Mrs.  W.  U.  C.  Baton. 
Mrs.  D.  M.  Buck. 
Mrs.  G.  H.  Clapp. 
Mrs.  Fred  Crabtree. 
Mrs.  H.  W.  Craver. 
Mrs.  R.  K.  Duncan. 
Mrs.  W.  E.  Emley. 
Mrs.  G.  G.  Glass. 
Mrs.  D.  F.  Hewett. 
Mrs.  T.  M.  Hopke. 
Mrs.  J.  H.  James. 


Mrs.  C.  H.  Kerr. 
Mrs.  J.  M.  Knote. 
Mrs.  H.  C.  Loudenbeck. 
Mrs.  G.  F.  Mason. 
Mrs.  G.  L.  Norris. 
Mrs.  G.  W.  Sargent. 
Mrs.  S.  G.  Stafford. 
Mrs.  H.  F.  Sill. 
Mrs.  Alexander  Silverman. 
Mrs.  James  Todd. 
Mrs.  C.  C.  Vogt. 


W.  H.  Allen. 
A.  B.  Conner. 
J.  M.  Francis. 
H.  C.  Hamilton. 
R.  T.  Harris. 
L.  B.  Hay  ward. 


DETROIT 

Niels  C.  Ortved.  . 
R.  W.  Perry. 
W.  P.  Putnam. 
Floyd  W.  Robison. 
F.  T.  F.  Stephenson. 
Carl  Sundstrom. 
L.  D.  Vorce. 


CHICAGO 

Mr.  Wm.  Brady,  Chairman. 

Mrs.  Wm.  Brady,  Chairman  Ladies'  Committee. 


Mr.  and  Mrs.  Edward  Bartow, 

Urbana,  111. 
Mr.  and  Mrs.  J.  H.  Birdsong. 
Mr.  H.  Boving. 
Mr.  and  Mrs.  E.  B.  Bragg. 
Mr.  and  Mrs.  I.  M.  Bregowsky. 
Mr.  and  Mrs.  T.  J.  Bryan. 


Mr.  H.  J.  Carry-Curr. 

Mr.  and  Mrs.  C.  S.  Castle. 
Mr.  and  Mrs.  W.  A.  Converse. 
Mr.  and  Mrs.  J.  C.  Dickson. 
Mr.  and  Mrs.  F.  M.  DuPont. 
Mr.  and  Mrs.  J.  A.  Ede, 
LaSalle,  111. 
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Mr.  and  Mrs.  O.  Eisenschiml. 
Mr.  and  Mrs.  H.  E.  Frees. 
Mr.  and  Mrs.  D.  K.  French. 
Mr.  and  Mrs.  Edward  Gudeman. 

Mr.  and  Mrs.  Max  Henius. 

Mr.  and  Mrs.  Wm.  Hoskins. 
Mr.  and  Mrs.  W.  C.  Hovey. 

Mr.  and  Mrs.  J.  L.  Hyland. 

Mr.  and  Mrs.  C.  C.  Kawin. 

Mr.  H.  Koppers. 

Mr.  and  Mrs.  J.  H.  Long. 

Mr.  Arthur  Lederer. 

Mr.  Arthur  Lowenstein. 

Mrs.  L.  Lowenstein. 

Mr.  T.  Mauland. 

Mr.  and  Mrs.  J.  W.  Morrison. 

Mr.  and  Mrs.  H.  McCormack. 


Mr.  and  Mrs.  H.  N.  McCoy. 
Mr.  and  Mrs.  S.  T.  Mather. 
Mr.  and  Mrs.  A.  V.  H.  Mory. 
Mr.  and  Mrs.  W.  A.  Noyes, 

Urbana,  111. 
Mr.  and  Mrs.  S.  W.  Parr, 

Urbana,  111. 
Mr.  and  Mrs.  F.  J.  Pearson. 
Mr.  and  Mrs.  G.  N.  Prentiss, 

Milwaukee,  Wis. 
Mr.  and  Mrs.  C.  H.  Propach. 
Mr.  and  Mrs.  W.  D.  Richardson. 
Mr.  and  Mrs.  Paul  Rudnick. 
Mr.  and  Mrs.  W.  R.  Smith. 
Mr.  and  Mrs.  Julius  Stieglitz. 
Mr.  and  Mrs.  G.  Thurnauer. 
Mr.  and  Mrs.  L.  A.  Touzalin 
Mr.  and  Mrs.  D.  H.  Trowbridge. 
Mr.  and  Mrs.  J.  A.  Wesener. 
Mr.  and  Mrs.  W.  B.  Wiley. 


BOSTON 

Local  Committee 

C.  L.  Gagnebin,  142  Oliver  St.,  Boston. 

Alan  A.  Claflin,  88  Broad  St.,  Boston. 

W.  K.  Lewis,  Mass.  Inst.  Technology,  Boston. 

S.  W.  Wilder,  33  Broad  St.,  Boston. 

F.  E.  Gallagher,  93  Broad  St.,  Boston. 

Ladies'  Committee 

Mrs.  C.  L.  Gagnebin,  Cohasset,  Mass. 
Mrs.  Alan  A.  Claflin,  West  Medford,  Mass. 
Mrs.  Henry  Howard,  Brookline,  Mass. 
Mrs.  Henry  P.  Talbot,  West  Newton,  Mass. 
Mrs.  S.  W.  Wilder,  Newton  Center,  Mass. 


DENVER 
Entertainment  Committee 

W.  W.  Case. 
John  Eckley. 
W.  D.  Engle. 


Herman  Fleck. 
Wm.  Kittredge. 
F.  W.  Traphagan. 
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COLORADO  SPRINGS  AND  CRIPPLE  CREEK 

Philip  Argal,  Jr. 
W.  H.  Cundy. 
F.  P.  Walter. 


SALT  LAKE  CITY 

H.  L.  A.  Culmer.  F.  J.  Pack. 

G.  H.  Dern.  J.  E.  Talmage. 

W.  Clarence  Ebaugh.  Edw.  R.  Zalinski. 


BAKERSFIELD 
Chamber  of  Commerce 

C.  A.  Barlow. 
H.  A.  Blodgett 
T.  F.  Burke. 
F.  H.  Hall. 


E.  L.  Hayes. 
W.  W.  Kelly. 
Leo  G.  Pauly. 
J.  C.  Payne. 
E.  H.  Roberts. 


SAN  FRANCISCO  AND  ENVIRONS 

H.  C.  Capwell.  Felix  Lengfeld. 

E.  H.  Dennison.  Edmond  O'Neill. 

Bryant  S.  Drake.  O.  W.  Owen. 

Ralph  A.  Gould.  F.  H.  Schmidt. 

Frank  Green.  Arthur  Vogelsang. 

Arthur  Lachman.  San  Francisco  Board  of  Trade. 
San  Francisco  Chamber  of  Commerce. 


LOS  ANGELES 


Adolphus  Busch 

Los  Angeles  Chamber  of  Commerce. 


Guy  Eldridge. 
H.  E.  Finney. 
G.  M.  Holbrook. 
Ed.  Laskar. 
W.  C.  Moore. 


FORT  WORTH 


R.  H.  Needham. 
F.  B.  Porter. 
W.  G.  Turner. 
Jach  Werden. 
Werner  Wilkins. 
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SHREVEPORT,  LA. 
Entertainment  Committee 


Mrs.  E.  C.  McColgin. 
J.  B.  Ardis,  Chairman. 
C.  P.  Clayton. 
A.  G.  Curtis. 
S.  W.  Devore. 
George  Gilmer. 
W.  E.  Glassell. 
S.  N.  Guy. 
S.  B.  Hicks. 


S.  S.  'Hunter. 
C.  D.  Keen. 
E.  F.  Kuehnle. 
S.  W.  Mason. 

E.  C.  McColgin,  Secretary 
Chamber  of  Commerce. 
Joe  McCue. 
E.  R.  Ratcliff. 
E.  K.  Smith. 


NEW  ORLEANS 

Progressive  Union,  Wm.  B.  M.  Trezevant,  Secretary, 
New  Orleans  Section  of  the  American  Chemical  Society. 
Professor  C.  E.  Coates,  Louisiana  State  University. 

BIRMINGHAM 
Chamber  of  Commerce. 

Professor  B.  B.  Ross,  Alabama  Polytechnic  Institute. 


ATLANTA 

Atlanta  Chamber  of  Commerce. 

Georgia  Section  of  the  American  Chemical  Society. 


DUCKTOWN 

Ducktown  Copper  Company. 

Tennessee  Copper  Company. 
A.  J.  Bone.  A.  N.  Fairlie. 

M.  H.  Caine.  W.  T.  Foster. 

T.  W.  Cavers.  Utley  Wedge. 

D.  F.  Dryden.  H.  F.  Wierum. 


CANTON. 
Champion  Paper  Company. 

WAYNESVILLE 
Chamber  of  Commerce. 


ASHEVILLE 

Lucien  Buck.  N.  Buckner. 

Reuben  B.  Robertson.  George  Trostel. 
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CHARLOTTE 


Leake  Caraway. 
Charles  C.  Hooke. 


James  A.  Houston. 
J.  Frank  Wilkes. 


J.  Renwiek  Wilkes. 


GREAT  FALLS. 


Charles  I.  Burkholder. 
William  S.  Lee. 
Frank  L.  Moser. 


Richard  Pfaehler. 
Frederick  D.  Sampson. 
Harry  A.  Tibbs. 


The  donors  to  the  funds  required  for  the  entertainment  of  the  visiting  mem- 
bers of  the  Congress  in  the  various  cities  were  as  follows : 


W.  D.  Bigelow,  for  Bureau  of  Chemistry. 
Byrnes,  Townsend  &  Brickenstein. 

F.  K.  Cameron,  for  Bureau  of  Soils  and  Department  of  Agriculture. 
T.  M.  Chatard. 

C.  A.  Crampton,  for  Institute  of  Industrial  Research  and  U.  S.  Patent  Office. 
A.  S.  Cushman. 
David  T.  Day. 

J.  D.  Davis,  for  Bureau  of  Mines. 

F.  P.  Dewey,  for  Treasury  Department. 

John  T.  Devine,  for  Shoreham  Hotel. 

Peter  Fireman. 

Duane  E.  Fox. 

T.  T.  Gaff. 

Reid  Hunt,  for  Bureau  of  Hygiene. 
Charles  E.  Munroe. 
New  Willard  Hotel. 

Chase  Palmer,  for  U.  S.  Geological  Survey. 
T.  G.  Palmer. 

W.  F.  Roberts  and  Company. 

S.  S.  Voorhees,  for  Bureau  of  Standards. 

Harvey  W.  Wiley. 

T.  A.  Witherspoon. 


Ajax  Metal  Company. 

Atlantic  Refining  Company. 

Joseph  Bancroft  and  Sons  Company. 

J.  Bishop  and  Company  Platinum  Works. 

E.  E.  Brown  and  Company. 

Miers  Busch. 


WASHINGTON 


PHILADELPHIA 
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Henry  Bower  Chemical  Manufacturing  Company. 

Cambria  Steel  Company. 

Joseph  Campbell  Company. 

H.  M.  Chance. 

Crew-Levick  Company. 

Charles  Gibbons  Davis. 

George  B.  Evans. 

Farbenfabriken  of  Elberfeld  Company. 

Felton,  Sibley  and  Company. 

Fels  and  Company. 
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*Mauser,  Frau  Direktor  Marie, 
Ehrenfeld. 

Meinhardt,  I,  Frau,  Rechtsanwalt 
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*Neuman,  Frau  Dr.  M.,  Dambach- 
tal  9,  Wiesbaden. 

*Oppermann,  Frau  Dr.,  Biebrich 
a/Rh. 

*Oppermann,  Fraeulein  Thea,  Bie- 
brich a/Rh. 


*Parow,  Frau  Prof.  Dr.  Edmund 
Konigs-Allee  3  a,  Grunewald-Berlin. 

*Raschig,  Frau  Dr.,  Ludwigshafen 
a/Rh. 

*Schulze,  Mrs.  Hanna  L.,  Munich. 

Stavenhagen,  Frau  Prof.,  Grune- 
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Troplowitz,  Frau  Di,  Hamburg. 

Weinmann,  Frau  Kommerzienrat 
Luise,  Aussig. 

Weinmann,  Frau  Josefine,  Teplitz- 
Schonau. 

*WisUcenus,  Frau  Prof.,  Tharandt. 

NORWAY 

*Oppegaard,  K.,  Mrs.  Kristiania. 

PORTUGAL 

*da  Silva,  Madame  Idalina  de 
Souza  Gobinho  Ferreira,  Lisbon. 

SCOTLAND 

*Christison,  Mrs.  Goerge,  2  Kel- 
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Md. 

♦Ayres,  Mrs.  W.  S.,  Hazleton,  Pa. 
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72d  St.,  New  York  City. 

*Bingham,  Mrs.  Eugene,  Rich- 
mond, Va. 
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♦Bitzer,  Miss  E.  P.,  Takoma  Park, 

D.  C. 

Blount,  Mrs.  Bertram,  Hotel  Bel- 
mont, New  York  City. 

♦Bogert,  Mrs.  Martson  T.,  422  W. 
154th  St.,  New  York  City. 

*Brady,  Mrs.  William,  7642  Mar- 
quette Ave.,  Chicago,  111. 

*Bowen,  Mrs.  Henry,  804  Rich- 
mond Ave.,  Buffalo,  N.  Y. 

♦Bregowsky,  Mrs.  Ivan  M.,  456 

E.  46th  St.,  Chicago,  111. 
*Brinton,  Mrs.  Paul  H.  M.  P., 

Tucson,  Ariz. 

♦Brisben,  Mrs.  W.  E.,  Heberton 
Ave.,  Port  Richmond,  Staten  Island, 
N.  Y. 

♦Brounlee,  Mrs.  A.  H.,  University- 
of  Pittsburgh,  Pittsburgh,  Pa. 

*Brown,  Mrs.  James,  Indianapolis, 
Ind. 

♦Bryden,  Mrs.  C.  L.,  1015  Myrtle 
St.,  Scranton,  Pa. 

♦Bumcke,  Mrs.  Gebhardt,  4749 
Penn  St.,  Frankford,  Philadelphia, Pa. 

*Byers,  Mrs.  Horace  G.,  546  E. 
55th  St.,  Seattle,  Wash. 

♦Byrnes,  Mrs,  Eugene  A.,  3238  R. 
St.,  Washington,  D.  C. 

♦Cameron,  Mrs.  Frank  K.,  3207 
Nineteenth  St.,  N.  W.,  Washington, 
D.C. 

Camp,  Isabella  W.,  1626  Wight- 
man  St.,  Pittsburgh,  Pa. 

*Campbell,  Mrs.  Archibald,  1730 
Dexter  Ave.,  Cincinnati,  Ohio. 

♦Carpenter,  Mrs.  F.  B.,  502  Haw- 
thorn Ave.,  Ginter  Park,  Richmond, 
Va. 

*Carthaus,  Miss  Charlotte,  St. 
Louis,  Mo. 

♦Carthaus,  Mrs.  William  F.,  St. 
Louis,  Mo. 

*Chamberlain,  Mrs.  G.  D.,  Brad- 
dock,  Pa. 


♦Chandler,  Mrs.  C.  F.,  51  E.  54th 
St.,  New  York  City. 

Clapp,  Mrs.  Albert  L.,  Braintree, 

Mass. 

♦Clarke,  Mrs.  F.  W.,  Washington, 
D.  C. 

Clements,  Mrs.  F.  O.,  Dayton, 
Ohio. 

♦Coates,  Mrs.  Charles  E.,  Baton 
Rouge,  La. 

♦Coggeshall,  Mrs.  G.  W.,  17  Chest- 
nut St.,  Dedham,  Mass. 

♦Cook,  Mrs.  F.  C,  1748  Kilbourne 
PI.,  Washington,  D.  C. 

♦Coons,  Miss  A.  B.,  Washington, 
D.  C. 

♦Cottrell,  Mrs.  F.  G.,  care  of 
U.  S.  Bureau  of  Mines,  Washington, 
D.  C. 

♦Cowles,  Mrs.  Alfred  H.,  Sewaren, 
N.  J. 

♦Crane,  Mrs.  Jasper  E.,  431  Parker 
St.,  Newark,  N.  J. 

♦Cranmer,  Miss  Frances,  114  W. 
79th  St.,  New  York  City. 

Cushman,  Mrs.  Allerton  S.,  Wash- 
ington, D.  C. 

♦Davidson,  Mrs.  George  M.,  Hotel 
Astor,  New  York  City. 

♦Davidson,  Miss  Lucile,  421  W. 
117th  St.,  New  York  City. 

♦Davis,  Mrs.  A.  B.,  3116  Park 
Ave.,  Indianapolis,  Ind. 

♦Day,  Dorothy,  Grand  View  Ter- 
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♦Day,  Mrs.  D.  T.,  U.  S.  Geologi- 
cal Survey,  Washington,  D.  C. 

♦Doremus,  Mrs.  Charles  A.,  55  W. 
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♦Dreyfus,  Mrs.  L.  A.,  Belair  Road, 
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♦Durfee,  Mrs.  Winthrop  C,  Ja- 
maica Plain,  Boston,  Mass. 

♦Dwight,  Mrs.  Arthur  S.,  611  W. 
137th  St.,  New  York  City. 
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*Eldred,  Mrs.  Frank  R.,  Indian- 
apolis, Ind. 

*Ellis,  Mrs.  Carleton,  143  Gates 
Ave.,  Montclair,  N.  J. 

*Engelstad,  Mrs.  Alf.,  Berlin, 
N.  H. 

*Evans,  Mrs.  William  James,  Yat- 
tonhurst,  Dobbs  Ferry,  N.  Y. 

Farnum,  Mrs.  H.  M.,  Hotel  Ra- 
leigh, Washington,  D.  C. 

*Fischer,  Mrs.  R.  F.,  196  Linden 
Ave.,  Brooklyn,  N.  Y. 

*Fiske,  Mrs.  Ruth  T.,  15  Harrison 
Ave.,  Glens  Falls,  N.  Y. 

*Foster,  Mrs.  S.  B.,  Rochester, 
N.  Y. 

*Frankel,  Molly,  8  E.  81st  St., 
New  York  City. 

*Frankforter,  Mrs.  G.  B.,  Minne- 
apolis, Minn. 

*Frerichs,  Mrs.  F.  W.,  St.  Louis, 
Mo. 

Frerichs,  Miss  H.,  St.  Louis,  Mo. 

*Gray,  Mrs.  J.  D.,  Stanford  Uni- 
versity, Cal. 

*Gref,  Mrs.  E.  H.,  448  Riverside 
Drive,  New  York  City. 

*Grueber,  Mrs.  C.  von,  10  Rapel- 
yea  St.,  Brooklyn,  N.  Y. 

*Gulbrandsen,  Mrs.  Sverre,  87 
Hunter  St.,  Woodbury,  N.  J. 

♦Handy,  Mrs.  James  Otis,  1127 
Dean  St.,  Brooklyn,  N.  Y. 

*Hanna,  Mrs.  W.  W.,  100  William 
St.,  New  York  City. 

*Hanson,  Mrs.  H.  H.,  Orono, 
Maine. 

*Hardy,  Mrs.  W.  E.,  45  Pinehurst 
Ave.,  New  York  City. 

*Hasslacher,  Miss  Agnes,  400  W. 
147th  St.,  New  York  City. 

*Hasslacher,  Mrs.  Jacob,  400  W. 
147th  St.,  New  York  City. 

*Haynes,  Mrs.  Elwood,  Kokomo, 
Ind. 


♦Hayward,  Mrs,  L.  B.,  34  Willis 
Ave.,  E.,  Detroit,  Mich. 

♦Hewitt,  Mrs.  A.  C,  P.  O.  Box  24, 
Ardsley-on-Hudson,  N.  Y. 

♦Hill,  Miss  Marjorie,  20  Fifth  Ave., 
New  York  City. 

♦Hill,  Miss  Rebecca  R.,  Room  918, 
156  Fifth  Ave.,  New  York  City. 

♦Hinckley,  Mrs.  J.  F.,  550  E.  7th 
St.,  New  York  City. 

♦Hofman,  Mrs.  H.  O.,  88  Robin- 
wood  Ave.,  Jamaica  Plain,  Boston, 
Mass. 

Hoke,  C.  Morrison,  Palisade,  N.  J. 

♦Holtzendorff,  Mrs.  P.  W.,  Mem- 
phis, Term. 

♦Holzrichter,  Mrs.  F.,  548  River- 
side Drive,  New  York  City. 

♦Hooker,  Mrs.  Elon  Huntington, 
Rock  Ridge  Road,  Greenwich,  Conn. 

Howe,  Mrs.  H.  E.,  Bausch  &  Lomb 
Optical  Co.,  Rochester,  N.  Y. 

♦Hunter,  Mrs.  Matthew  A.,  Troy, 
N.  Y.,  or  421  W.  121  Street,  New 
York  City. 

♦Huston,  Mrs.  H.  A.,  611  W. 
158th  St.,  New  York  City. 

♦Isakovics,  Mrs.  Alois,  von,  Monti- 
cello,  N.  Y. 

♦Jaggard,  Grace  L.,  2843  Prince 
St.,  Berkeley,  Cal. 

James,  Mrs.  J.  H.,  5868  Douglass 
Ave.,  Pittsburgh,  Pa. 

♦Jodidi,  Mrs.  S.  L.,  Ames,  Iowa. 

♦Johnston,  Miss  Theresa,  Central 
Registration  Bureau,  Washington, 
D.  C. 

Joyce,  Mrs.  A.  F.,  247  William 
St.,  East  Orange,  N.  J. 

♦Joyce,  Mrs.  C.  M.,  247  William 
St.,  East  Orange,  N.  J. 

♦Kerr,  Mrs.  C.  H.,  Tarentum,  Pa. 

♦Klauser,  Miss  Cora,  Farmington, 
Conn. 

♦Klauser,  Lily,  Farmington,  Conn. 
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♦Kunz,  Miss  Bessie  H.,  601  W.  110 
St.,  New  York  City. 

*Kwai,  Mrs.  Yung,  2021  Kalo- 
vama  Road,  Washington,  D.  C. 

*Ladd,  Mrs.  E.  F.,  Fargo,  N.  D. 

*Laird,  Mrs.  Clinton  N.,  care  of 
Clinton  N.  Laird,  Room  918,  156 
Fifth  Ave.,  New  York  City. 

*Langdon,  Mrs.  M.  J.,  17  Stark 
St.,  Nashua,  N.  H. 

*Langmuir,  Mrs.  A.  C,  9  Van 
Brunt  St.,  Brooklyn,  N.  Y. 

*Langmuir,  Mrs.  Irving,  26  Wen- 
dall  Ave.,  Schenectady,  N.  Y. 

LeClerc,  Mrs.  J.  A.,  Bureau  of 
Chemistry,  Washington,  D.  C. 

*Lenher,  Mrs.  Victor,  Madison, 
Wis. 

♦Lichthardt,  Mrs.  G.  H.  P.,  Box 
510,  Sacramento,  Cal. 

*Lieber,  Mrs.  H.,  272  W.  90th  St., 
New  York  City. 

♦Lieberknecht,  Mrs.  P.  H.,  95  Elm 
St.,  Montclair,  N.  J. 

♦Lincoln,  Mrs.  A.  T.,  2105  15th 
St.,  Troy,  N.  Y. 

*Lindt,  Mrs.  W.,  401  W.  118th 
St.,  New  York  City. 

♦Little,  Mrs.  A.  D.,  107  Upland 
Rd.,  Brookline,  Mass. 

*Loeb,  Mrs.  Morris,  52  E.  41st  St., 
New  York  City. 

*Lythgoe,  Mrs.  Herman  C,  36 
Fair  Oaks  Ave.,  Newtonville,  Mass. 

♦McCoy,  Mrs.  Herbert  N.,  6030 
Monroe  Ave.,  Chicago,  111. 

McKee,  Mrs.  C.  R.,  620  National 
Ave.,  Milwaukee,  Wis. 

♦Mailloux,  Mrs.  C.  O.,  519  West 
End  Ave.,  New  York  City. 

*Mann,  Mrs.  Charles  A.,  Madison, 
Wis. 

♦Marsh,  Mrs.  C.  W.,  142  W.  73d 
St.,  New  York  City. 


♦Meade,  Mrs.  George  P.,  Gram- 
ercy,  La. 

♦Menge,  Mrs.  George  A.,  25th  and 
E  Sts.,  N.  W.,  Washington,  D.  C. 

♦Metz,  Mrs.  G.  P.,  122  Hudson  St., 
New  York  City. 

♦Metzger,  Mrs.  J.,  New  York  City. 

♦Middlebrook,  Mrs.  J.  W.,  Dobbs 
Ferry,  N.  Y. 

Mills,  Miss  Lois,  Garden  City, 
N.  Y. 

Mills,  Mrs.  William  Henry,  Garden 
City,  N.  Y. 

♦Moore,  Mrs.  Russell  W.,  121  Mad- 
ison Ave.,  New  York  City. 

♦Moore,  Mrs.  E.  P.,  Ill  W.  104th 
St.,  New  York  City. 

♦Muralt,  Mrs.  Carl  de,  Dobbs 
Ferry,  N.  Y. 

♦Nelson,  Mrs.  J.  M.,  527  W.  124th 
St.,  New  York  City. 

♦Nichols,  Mrs.  C.  W.,  25  Broad 
St.,  New  York  City. 

♦Nichols,  Mrs.  W.  H.,  Jr.,  Box 
582,  Oyster  Bay,  Long  Island,  N.  Y. 

♦Nichols,  Mrs.  William  H.,  25 
Broad  St.,  New  York  City. 

Niese,  Miss  Harriette,  117  Wall 
St.,  New  York  City. 

Niese,  Mrs.  H.  E.,  117  Wall  St., 
New  York  City. 

♦Norton,  Mrs.  A.  L.,  100  William 
St.,  New  York  City. 

♦Palmenberg,  Mrs.  Oscar,  50  E. 
41st  St.,  New  York  City. 

♦Parker,  Miss  Edith,  39  Ave.  B, 
Bayonne,  N.  J. 

♦Parker,  Mrs.  T.  J.,  39  Ave.  B, 
Bayonne,  N.  J. 

♦Parkins,  Miss  A.  M.,  Washington 
Loan  &  Trust  Bldg. ,  Washington,  D .  C. 

♦Parkinson,  Miss  N.  A.,  University 
of  Pittsburgh,  Pittsburgh,  Pa. 

♦Parsons,  Mrs.  Charles  L.,  Chem- 
ists' Club,  New  York  City. 
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♦Pattern,  Mrs.  E.  E.,  149  N.  Broad- 
way, Yonkers,  N.  Y. 

*Peet,  Mrs.  B.  W.,  Ypsilanti,  Mich. 

Pennie,  Mrs.  John  C,  612  W.  112th 
St.,  New  York  City. 

*Phelps,  Mrs.  Isaac  King,  1410  M 
St.,  N.  W.,  Washington,  D.  C. 

♦Phillips,  Mrs.  Francis,  Pittsburgh, 
Pa. 

'  *Pickhardt,  Miss  Elsa,  1042  Madi- 
son Ave.,  New  York  City. 

*Pierson,  Mrs.  Farrand  B.,  1127 
Dean  St.,  Brooklyn,  N.  Y. 

♦Richardson,  Mrs.  Clifford,  121  E. 
34th  St.,  New  York  City. 

♦Richardson,  Mrs.  W.  D.,  4215 
Prairie  Ave.,  Chicago,  111. 

♦Rosin,  Mrs.  Joseph  L.,  Hotel 
Gotham,  New  York  City. 

♦Rossi,  Miss  Marie  G.,  74  W.  92d 
St.,  New  York  City. 

♦Rowley,  Mrs.  Walter  E.,  260  W. 
76th  St.,  New  York  City. 

♦Riicker,  Mrs.  Anna  von,  91  Lan- 
caster Ave.,  Buffalo,  N.  Y. 

♦Schamberg,  Miss  Nettie,  P.  O. 
Box  542,  Lawrence,  Long  Island,N.  Y. 

♦Schladitz,  Mrs.  Adela,  Greenwich, 
Conn. 

♦Schoellkopf,  Mrs.  J.  F.,  100  Will- 
iam St.,  New  York  City. 

♦Schweitzer,  Mrs.  Hugo,  141  River- 
side Drive,  New  York  City. 

♦Seidell,  Mrs.  Atherton,  25th  and 
E  Sts.,  Washington,  D.  C. 

♦Seiler,  Miss  A.  F.,  American  Uni- 
versity Park,  Washington,  D.  C. 

♦Silverman,  Mrs.  Alexander,  5806 
Ellsworth  Ave.,  Apartment  5,  Pitts- 
burgh, Pa. 

♦Simon,  Mrs.  George. 

♦Slocum,  Mrs.  H.  E.,  5839  Doug- 
lass Ave.,  Pittsburgh,  Pa. 

♦Smalley,  Mrs.  Frank  N.,  Savan- 
nah, Ga. 


♦Smith,  Mrs.  Albert  W.,  Cleve- 
land, Ohio. 

♦Smith,  Mrs.  Alexander,  593  River- 
side Drive,  New  York  City. 

♦Smith,  Mrs.  H.  Monmouth,  Sea- 
side Inn,  Seal  Harbor,  Maine. 

♦Smith,  Mrs.  W.  R.,  Clendening 
Hotel,  New  York  City. 

♦Spear,  Edith  W.,  Trinity  Court, 
Boston,  Mass. 

♦Sperry,  Miss  Helen  M.,  100  Marl- 
borough Rd.,  Brooklyn,  N.  Y. 

♦Spurge,  Mrs.  E.  C,  Hotel  Wal- 
dorf, New  York  City. 

♦Starr,  3d,  Mrs.  J.  W.,  100  William 
St.,  New  York  City. 

♦Statham,  Mrs.  Noel,  14  Delevan 
Terrace,  Yonkers,  N.  Y. 

Steinhardt,  Dr.  E.  R.,  1  W.  94th 
St.,  New  York  City. 

♦Stewart,  Miss  Marie  Antoinette, 
U.  S.  Geological  Survey,  Washing- 
ton, D.  C. 

♦Stone,  Miss  Grace,  100  William 
St.,  New  York  City. 

♦Stone,  Mrs.  I.  F.,  100  William  St., 
New  York  City. 

♦Taylor,  Miss  Edith  B.,  Perm  Yan, 
N.  Y. 

♦Taylor,  Mrs.  Edward  R.,  Perm 
Yan,  N.  Y. 

♦Teeple,  Mrs.  John  E.,  185  Mont- 
clair  Ave.,  Montclair,  N.  J. 

♦Thompson,  Mrs.  R.  C,  Fayette- 
ville,  Ark. 

♦Thorburn,  Mrs.  A.  D.,  Indianapo- 
lis, Ind. 

♦Tischbein,  Mrs.  Robert,  Passaic, 
N.  J. 

♦Toch,  Mrs.  Maxmilian,  320  Fifth 
Ave.,  New  York  City. 

♦Touzalin,  Miss  Cora  A.,  7412 
Coles  Ave.,  Chicago,  111. 

♦Touzalin,  Mrs.  L.  A.,  7412  Coles 
Ave.,  Chicago,  111. 


470     Eighth  International  Congress  of  Applied  Chemistry 


*Townsend,  Mrs.  Clinton  Paul, 
care  of  Clinton  Paul  Townsend,  918 
F.  St.,  Washington,  D.  C. 

*Trowbridge,  Mrs.  D.  Hector,  Lewis 
Institute,  Chicago,  111. 

True,  Mrs.  Rodney  H.,  Glenn  Dale, 
Prince  George's  Co.,  Md. 

*  Vance,  Miss  Lucille,  Cedar  PI., 
Yonkers,  N.  Y. 

*Van  Wyek,  Miss  S.  M.,  105  Kear- 
ney Ave.,  Perth  Amboy,  N.  J. 

♦Wallace,  Mrs.  J.  C,  1740  Wyom- 
ing Ave.,  Scranton,  Pa. 

*Wallerstein,  Mrs.  Max,  24  W. 
30th  St.,  New  York  City. 

*Warren,  Mrs.  William,  Wheaton 
College,  Norton,  Mass. 

*Wedderburn,  Mrs.  Aug.,  Vienna, 
Va. 


*Weiss,  Mrs.  J.  M.,  745  Riverside 
Drive,  New  York  City. 

*Whitaker,  Mrs.  M.  C,  454  Fort 
Washington  Ave.,  New  York  City. 

♦Whitney,  Mrs.  W.  E.,  108  Owen 
St.,  Saginaw,  Mich. 

Wiley,  Mrs.  Harvey  W.,  Washing- 
ton, D.  C. 

*Wilke,  Miss  Charlotte  K.,  86 
Norwood  Ave.,  Buffalo,  N.  Y. 

*Wilke,  Mrs.  William,  86  Nor- 
wood Ave.,  Buffalo,  N.  Y. 

*Wise,  Miss  Helen  G.,  52  E.  41st 
St.,  New  York  City. 

*Wyatt,  Mrs.  Francis,  20  Fifth 
Ave.,  New  York  City. 

*Yoder,  Mrs.  P.  A.,  Washington, 
D.  C. 

*Young,  Mrs.  S.  W.,  Stanford  Uni- 
versity, Cal. 


THE  REPORT  OF  THE  SECRETARY 


The  preparatory  work  for  this  meeting  began  June  11,  1910. 
Organization  for  practical  work  was  fully  effected  in  the  United 
States  by  June,  1911.  The  11  American  committees  then  formed 
contained  upwards  of  900  American  chemists  (not  allowing  for 
duplications,  which  probably  did  not  exceed  10  per  cent.).  The 
United  States  Government  and  the  Governors  of  49  States,  Ter- 
ritories, Insular  Possessions  of  the  United  States  and  the  Commis- 
sioners of  the  District  of  Columbia,  as  well  as  30  societies,  were 
further  included  in  these  committees  by  specially  appointed  rep- 
resentatives, numbering  124  in  all. 

In  March,  1911,  the  Government  of  the  United  States  sent  for- 
mal invitations  to  all  the  governments  of  the  world  to  join  in  this 
Congress.  Twenty-eight  foreign  governments  accepted  and  sent 
a  total  of  107  delegates.  In  18  countries  separate  organizing 
committees  were  formed  or  organizers  were  installed,  containing 
upwards  of  573  individuals  (not  allowing  for  duplications,  which 
probably  did  not  exceed  10  per  cent.),  and  55  societies  and 
educational  institutions. 

The  Executive  Committee  of  this  Congress  especially  invited 
1,483  different  technical,  scientific  and  trade  societies  and  educa- 
tional institutions  the  world  over  to  join  the  Congress.  Two 
hundred  and  thirty-seven  in  28  different  countries  accepted  this 
invitation  and  appointed  1,348  delegates. 

The  total  working  force  in  the  interests  of  this  Congress  the 
world  over  amounted  therefore  to  not  less  than  2,000  individuals 
(not  allowing  for  duplications,  which  probably  did  not  exceed  10 
per  cent.),  392  societies  and  educational  institutions,  and  75 
governments  (including  State  governments  of  the  United  States) . 

On  the  publicity  side  the  American  Committee  placed  upon  its 
mailing  list  438  trade,  technical  and  scientific  publications  the 
world  over,  and  all  were  supplied  with  the  various  publications 
and  appropriate  news  items  from  time  to  time.  There  were  dis- 
tributed by  the  Congress,  and  also  on  its  behalf  by  American 
societies,  such  as  the  American  Chemical  Society,  the  American 
Electrochemical  Society  and  the  Chemists'  Club,  upwards  of 
300,000  pieces  of  printed  matter  describing  the  expectations,  aims 
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and  hopes  of  this  Congress,  as  well  as  its  accomplishments  to  the 
then  date,  from  about  forty  different  points  of  view. 

Communication  was  established  with  central  organizing  com- 
mittees in  Austria,  Hungary,  Belgium,  Denmark,  France,  Ger- 
many, Great  Britain,  Greece,  Japan,  Netherlands,  Dutch  East 
Indies,  Norway,  Russia  and  Sweden  and  organizers  were  in- 
stalled in  Argentina,  Chile,  Italy  and  Portugal  through  and  by 
whom  publicity  was  maintained,  as  well  as  memberships  solicited. 

The  American  Sectional  Presidents  and  their  Sectional  Exec- 
utive Committees  of  the  24  different  sections  themselves  by  letter 
solicited  papers  from  specialists  the  world  over.  Of  these  24  only 
17  sections  kept  a  record  of  such  outgoing  matters,  and  these  17 
sections  sent  out  17,176  letters  for  that  purpose. 

The  net  result  of  the  work  of  this  organization  the  world  over  is 
a  total  of  4,163  members  residing  in  36  different  countries,  of 
which  1,883  coming  from  27  different  countries,  attended  the 
Congress  meeting  and  registered  but  more  than  9%  failed  to 
bring  their  membership  credentials  with  them  although  specifi- 
cally requested  so  to  do.  Of  these  1,883  members  only  228  or 
12%  registered  for  sections;  1,284  papers  were  promised  or 
submitted  for  the  Congress;  304  of  these  were  never  supplied. 
Of  the  papers  presented  20%  were  rejected  either  by  the  Sec- 
tional Committee  or  by  the  Committee  on  Papers  and  Publica- 
tions, or  by  both  committees.  Of  the  789  papers  accepted  by  the 
Congress  560  or  71%  were  in  print  before  the  Congress  assembled 
in  New  York.  The  remaining  229  papers  appear  in  the  Ap- 
pendix. One  thousand  three  hundred  and  twenty-two  members 
withdrew  their  sets  of  the  first  24  volumes  of  the  original  com- 
munications, and  of  these  not  fewer  than  514  shipped  them 
directly  out  of  New  York  City  leaving  not  to  exceed  808  sets 
available  for  use  in  preparing  discussions;  no  doubt  only  a  very 
few  of  these  808  were  used  for  any  such  purpose,  which  was  the 
exact  purpose  for  which  so .  much  additional  labor  and  effort 
were  expended. 

Two  hundred  and  seventy-seven  ladies  residing  in  12  different 
countries  acquired  attendance  cards,  and  of  these  246  registered 
&nd  attended  the  social  functions  of  the  Congress. 

The  work  of  the  24  sections  was  accomplished  in  146  meetings 


Summary  of  the  Work  of  the  Congress  (see  p.  473). 


Number  of 
meetings 
held 

Attend- 
ance 

Duration 

in 
minutes 

Number  of  papers 

Resolu- 
tions 
offered 

Papers 
carried 

Left-over 
papers 
read  at 
subsequent 
meetings 

Papers  read  by 

Exhibits 

and 
specimens 

Lan- 
tern 

Experi- 
ments 

Number  of 
partici- 
pants in 
discussions 

Time  in  minutes  used  in 

Time  in  minutes 
used  outside  of 

reading  and 
discussing  papers 

Read 

Discussed 

Author 

Author's 
represen- 
tative 

Title 

Reading 

Discussing 

Sectional  Meetings  . 

118 

3,956 

10,127 

546 

252 

24 

147 

81 

286 

129 

131 

3 

610 

4,597 

2,987 

2,543  (25%) 

28 

5,747 

2,873 

157 

80 

1 

25 

5 

23 

17 

13 

4 

250 

1,603 

929 

341  (11%) 

Grand  Total  

146 

9,703 

13,000 

703* 

332 

25** 

172  f 

86 

382 

152 

169 

55 

21 

7 

6,200 

3,916 

2,8S4  (22%) 

*86  papers,  or  11  %  of  the  total,  were  not  in  any  way  presented  to  the  Congress  and  were  therefore  of  no  interest  whatever  to  it. 
1 172  papers,  or  22  %  of  the  total,  were  carried  over  from  the  assigned  program  because  of  the  absence  of  the  author  or  his  representative. 
**  Of  these  25  resolutions  9  were  laid  before  the  Congress  by  the  Commission  of  International  Congresses  of  Applied  Chemistry;  the  remaining  16  failed  to  be  so  brought  up  for  final  action  because  of  the  failure  of  their  sponsors  to  attend  to  the 
necessary  details  required  by  the  constitution  and  by-laws  of  the  Congress. 
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(118  sectional  meetings  and  28  joint  meetings),  various  details  in 
connection  with  which  are  given  in  table  No.  1. 

It  appears  therefore  that  the  averages  of  the  main  features  per 
sectional  meeting  and  per  joint  meeting  were  as  follows: 


Sectional 

Joint 

meeting 

meeting 

Attendance  per  meeting  

34 

205 

Duration  of  meeting  

86  minutes 

96  minutes 

Papers  read  per  meeting  

5| 

Papers  discussed  per  meeting  .  . . 

2 

3 

Participants  in  discussion  per 

meeting  

5 

9 

Minutes  used  for  reading  a  paper 

8| 

10 

Minutes  used    for  discussing  a 

paper  

12 

11 

About  48%  of  the  papers  presented  in  Sectional  meetings  were 
discussed  and  about  53%  of  the  papers  presented  at  joint-meet- 
ings; about  two-thirds  as  much  time  was  spent  in  discussing  as 
in  reading  papers  at  sectional  meetings  and  about  three-fifths 
as  much  in  discussing  as  in  reading  papers  at  joint  meetings. 


The  Attendances 

Taking  the  final  total  registration  as  a  basis  and  assuming 
further  that  only  members  were  present  (which  is  manifestly  not 
a  thoroughly  fair  basis  or  assumption,  but  the  best  measure  that 
can  be  conveniently  applied)  it  appears  that  the  attendance  upon 
these  146  meetings,  for  each  meeting  period  (of  which  there  were 
12  of  2  hours  each)  ranged  from  5.4%  at  the  last  meeting  period 
to  95.6  at  the  meeting  of  Saturday  afternoon,  September  7th, 
as  shown  in  the  following  table: 

%  of  Total 

Session  of  Attendance  Registration 

September    6  forenoon   558  29.6 

afternoon  , .         742  39.4 

September    7  forenoon   815  43.2 

afternoon   1800  95.6 

September    9  forenoon   854  45.4 

afternoon   689  36.6 
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%  of  Total 

Session  of  Attendance  Registration 


September 

962 

52.1 

593 

31.5 

September 

11  forenoon  

1118 

59.4 

afternoon.  

1024 

54.4 

September 

12  forenoon  

465 

24.7 

afternoon  

101 

5.4 

Grand  average  attendance  44.5  per  cent. 

The  Meeting  Periods 

As  provided  for  in  the  program  there  was  a  total  of  12  meeting 
periods  containing  a  total  of  530  meeting  hours,  or  265  meetings 
in  all.  The  time  actually  consumed  in  meetings  was  217  hours 
or  41%  of  the  time  provided  and  146  separate  meetings  were 
held.  This  last  figure  must  be  augmented  by  the  number 
of  sections  participating  in  joint  sessions  since  each  joint  ses- 
sion is  a  meeting  for  each  section  i.  e.,  39  meetings  more  than 
146  were  held  or  the  equivalent  of  185  sectional  meetings  or  80 
meetings  i.  e.,  30%  short  of  program  capacity. 

The  following  table  shows  the  joint  and  sectional  meetings 
reported  by  the  Sectional  Secretaries. 


Sec- 

Joint 

Sectional  Total 

Sec- 

Joint Sectional  Total 

tion 

meet- 

meet- 

meet- 

tion 

meet- 

meet- 

meet- 

ings 

ings 

ings 

ings 

ings 

ings 

1 

4 

6 

10 

6a 

4 

8 

12 

2 

6 

5 

11 

6b 

1 

6 

7 

3a 

6 

5 

11 

7 

2 

8 

10 

3b 

1 

6 

7 

8a 

1 

4 

5 

3c 

0 

2 

2 

8b 

1 

9 

10 

4 

3 

8 

11 

8c 

2 

7 

9 

4a 

3 

1 

4 

8d 

0 

4 

4 

5a 

1 

7 

8 

9 

1 

6 

7 

5b 

3 

5 

8 

10a 

8 

2 

10 

5c 

7 

3 

10 

10b 

5 

3 

8 

5d 

0 

2 

2 

11a 

1 

3 

4 

5e 

1 

8 

9 

lib 

6 

0 

6 

Totals 

67 

118 

185 

Summary  of  each  Meeting  Period  (see  p.  475). 


Number  of 
meetings 
held 

Attend- 
ance 

Duration 
minutes 

Number  of  papers 

Resolu- 
tions 
offered 

Papers 
carried 
over 

papers 
read  at 
subsequent 

meetlDBS 

Papers  read  by 

Exhibits 
and 
speci- 

Lantern 

Experi- 
ments 

Number  of 
partici- 
pants in 

discussions 

Time  in  minutes  used  in 

Read 

Discussed 

Author 

Author's 
represen- 
tative 

Title 

Reading 

Discussing 

Sept.  6  A.  M. ,  .  .sectional  meetings. . 

21 

558 

1655 

65 

31 

2 

39 

33 

21 

18 

711 

342 

sectional  meetings . . 

13 
1 
14 

542 
200 
742 

1173 
150 
1323 

60 
2 
62 

30 
30 

44 
44 

8 

32 

10 
10 

11 
11 

7 

1 

| 

z 

63 

507 
60 
567 

354 
364 

sectional  meetings. . 

13 

430 
815 

1209 

285 

46 
16 

29 
14 
43 

1 

33 
14 

6 

22 
30 

12 
7 
19 

7 

4 
1 

1 

79 
136 

532 
131 
663 

436 
189 
625 

1 

1800 

60 

1 

- 

- 

- 

- 

60 

Sept.  9  A.  M.     joint  meetings..8. . . 

*2 
19 

202 
854 

1215 
1732 

94 
15 
109 

53 
8 
61 

5 

14 

11 

59 
65 

22 
28 

9 
7 

16 

3 

= 

111 

27 
138 

764 
846 

537 
116 
753 

sectional  meetings . . 
P.M.     joint  meetings  

13 

ill 

270 
1011 

41 
16 
57 

16 

8 
24 

= 

6 

2 

22 
7 
29 

J2 
13 

8 
7 

15 

1 

1 
1 

2 

44 

52 

295 
130 
425 

185 

45 
230 

sectional  meetings . . 
Sept.  10  A.M.  joint  meetings  

16 

423 
962 

1318 
1503 

60 
18 
78 

29 
38 

8 

5 
11 

10 

35 
10 
45 

13 
3 
16 

12 
5 

17 

4 
2 
6 

80 
23 
103 

637 
222 
859 

373 
107 
480 

sectional  meetings . . 

8 
2 
10 

274 
319 
593 

659 
230 

36 
11 
47 

12 
9 
21 

5 

7 

17 
11 

28 

5 
5 

14 
14 

g 
9 

I 

2 

21 
59 

196 
120 
316 

198 

sectional  meetings . . 
Sept.  11  A.M.   joint  meetings  

5 
2 
7 

88 
1030 
1118 

399 
185 
584 

22 
7 
29 

14 

4 
18 

= 

7 

13 
5 
18 

6 
6 

3 
2 

v  5 

36 
15 
51 

207 
102 
309 

99 
80 
179 

sectional  meetings . . 
total  meetings  

3 
7 

10 

78 
946 
1024 

215 
640 

855 

16 
41 

57 

7 
17 
24 

7 

8 
25 
33 

8 
16 

3 
7 

10 

3 
5 

2 
2 

18 
52 
70 

103 

452 
555 

62 
167 
229 

sectional  meetings . . 
total  meetings  

14 

366 
99 
465 

1116 
290 
1406 

79 
18 
97 

27 
10 
37 

1 
1 

28 

33 
15 
48 

14 

1 

15 

32 
2 
34 

7 
8 

63 
96 

530 
169 

289 
110 
399 

sectional  meetings .  . 

4 
5 

71 
30 
101 

325 
130 
455 

13 
11 

24 

4 
7 

2 
2 

5 
5 

5 
8 

2 
2 

9 
6 
15 

1 
1 

17 
4 
21 

85 
95 
180 

110 
27 
137 

! 


TABLE  NO.  3. 

Summary  of  the  Sectional  Meetings  (see  p.  475). 


of  meet- 

Attend- 

tion  in 

Number  of  papers 

tions 

carried 
 — 

Left- 
over 

read  at 

quent 
jneetmgs 

Papers  read  by 

Exhibits 

and 
specimens 

Lantern 

Experi- 
ments 

Number  of 
partici- 
pants in 
discus- 
sions 

Time  in  minutes  used  in 

Range  of  attendance 

Read 

DiS"d 

Author 

Author's 
senta- 

Title 

Reading 

Discussing 

Maximum 

Minimum  |  Average 

I  Analytical  Chemistry 

6 

240 

480 

29 

10 

4 

 — 

23 

5 

21 

50 

27 

40 

5 

295 

396 

28 

11 

12 

9 

7 

24 

145 

8 

59 

~IIIa  Metallurgy  and  Mining  

 _  _ 

5 

210 

385 

24 

10 

11 

2 

11 

18 

10 

42 

 .  ?  

23 

6 

14 

4 

5 

15 

38 

42 

13 

6 

7 

2 

12 

16 

16 

65 

33 

38 

11 

16 

69 

468 

195 

25 

67 

 125_ 

5 

4 

1 

9 

68 

45 

29 

29 

29 

496 

31 

10 

17 

8 

18 

237 

87 

31 

12 

21 

5 

143 

182 

g 

6 

5 

18 

79 

55 

78 

11 

29 

3 

80 

260 

7 

1 

g 

4 

12 

75 

115 

35 

15 

27 

Vd.  Fats,  Fatty  Oils  and  Soaps. . . . 

2 

25 

130 

1 

4 

1 

72 

53 

24 

K?) 

13 

8 

367 

657 

5 

3  . 

15 

312 

202 

69 

23 

46 

Via.  Starch,  Cellulose  and  Paper. .. . 

8 

198 

530 

1 

.  2 

1 

13 

2 

14 



 iT~ 

155 

308 

36 

15 

25 

6 

131 

885 

1 

11 

22 

2 

612 

205 

12 

22 

VII.  Agricultural  Chemistry  

8 

259 

770 

62 

24 

20 

7 

17 

181 

46 

19 

32 

4 

104 

503 

19 

3 

7 

6 

16 

— T" 

225 

148 

44 

7 

26 

VHIb.  Pharmaceutical  Chemistry . .. . 

9 

265 

855 

18 

13 

5 

.  .  1 

3 

15 

290 

450 

50 

7 

152 

550 

45 

5 

3 

2 

5 

6 

29 

 ^— 

113 

50 

29 

14 

22 

4 

96 

210 

12 

n.  r.* 

11 

n.  r.* 

n.r.* 

40 

24 

6 

122 

705 

30 

20 

12 

1 

59 

336 

304 

36 

10 

20 

Xa.  Physical  Chemistry  

2 

147 

113 

9 

4 

6 

6 

1 

2 

3 

_ 

- 

7 

94 

19 

112 

35 

74 

3 

85 

250 

13 

7 

22 

3 

13 

— 

— 

20 

201 

50 

20 

28 

XIa.  Law  and  Legislation  

44 

300 

9 

7 

-  j 

12 

4 

3 

2 

20 

132 

140 

20 

12 

15 

Xlb.  Pol.  Econ.  and  Conservation. . 

Totals  

0 
118 

3956 

10127 

546 

252 

24 

147 

81 

286 

129 

131 

3 

610 

4,597 

2,987 

145 

6 

34 

n.  r.  no  record  by  Sectional  Secretary  under  this  heading. 


Summary  of  the  Joint  Meetings  (see  p.  475). 


Sections  and  Societies 

Meeting 
Period 

Attend- 
ance 

Duration 
in  minutes 

Number 

of  papers 

Resolu- 
tions 
offered 

Papers 
carried 
over 

Left-over 
papers  read 

Papers  read  by 

Exhibits 

and 
specimens 

Lan- 
tern 

Experi- 
ments 

Number  of 
partici- 
pants in 

discussions 

Minutes  used  in 

Read 

Discussed 

at  subse- 
quent 
meetings 

Author 

Author's 
represen- 
tative 

Title 

Reading 

Discussing 

4a,  Se,  9  

6P 

200 

150 

2 

_ 

_ 

_ 

_ 

2 

_ 

— 

- 

2 

60 

3a,  10a,  lib,  A.  I.  M.  E  

7A 

200 

95 

6 

6 

_ 

2 

_ 

4 

2 

_ 

- 

23 

46 

47 

3b,  11a  

7A 

40 

70 

3 

2 

_ 

12 

_ 

3 

— 

— 

- 

_ 

_ 

9 

65 

60 

2  and  3a  

7A 

145 

120 

7 

6 

_ 

_ 

_ 

1 

5 

1 

1 

25 

20 

82 

2,  7,  10b,  10a  

7P 

1800 

60 

1 

_ 

_ 

_ 

_ 

1 

— 

— 

- 

1 

_ 

_ 

60 

_ 

2,  10a,  10b,  A.  E.  C.  S  

9A 

150 

120 

8 

6 

_ 

_ 

5 

1 

2 

- 

_ 

_ 

18 

59 

51 

9A 

52 

95 

7 

2 

_ 

_ 

1 

1 

5 

- 

_ 

_ 

9 

23 

65 

9P 

58 

105 

6 

2 

_ 

_ 

4 

— 

2 

- 

_ 

_ 

5 

45 

25 

9P 

55 

45 

6 

2 

_ 

_ 

_ 

2 

2 

2 

- 

_ 

_ 

3 

35 

20 

2,  3a,  10a,  10b,  A.  E.  C.  S  

9P 

200 

120 

4 

2 

_ 

_ 

1 

— 

3 

1 

1 

1 

_ 

50 

- 

6a,  10a,  A.  E.  C.  S  

10A 

250 

105 

7 

3 

_ 

_ 

4 

_ 

3 

— 

_ 

_ 

8 

78 

27 

1  and  5c  

10A 

75 

110 

7 

3 

_ 

_ 

2 

3 

2 

— 

_ 

9 

80 

50 

10A 

98 

103 

4 

3 

5 

4 

_ 

- 

2 

— 

6 

64 

30 

10a,  lib  

10P 

250 

120 

3 

3 

_ 

_ 

3 

_ 

— 

1 

1 

1 

8 

55 

41 

10P 

110 

g 

6 

1 

8 

— 

- 

2 

3 

- 

13 

65 

37 

2,  7,  10a,  10b  

11A 

1000 

60 

1 

— 

- 

1 

1 

- 

- 

11A 

30 

125 

7 

4 

5 

— 

2 

— 

1 

- 

15 

42 

80 

2,  3a,  10b  

IIP 

50 

120 

6 

_ 

6 

— 

- 

3 

2 

2 

5 

88 

15 

5a,  10a  

IIP 

65 

120 

6 

4 

1 

4 

2 

- 

- 

- 

20 

38  65 

6a  and  6b 

IIP 

23 

70 

8 

2 

2 

- 

- 

1 

62 

5c  and  lib 

IIP 

40 

145 

12 

3 

_ 

4 

2 

6 

1 

1 

- 

7 

90 

47 

IIP 

298 

50 

1 

0 

1 

50 

4  and  5b  

IIP 

420 

60 

5 

3 

- 

2 

4 

- 

10 

87 

13 

1  8b  8c 

5c,  lib  

5b,  6a  

IIP 

12A 
12A 

50 
35 
14 

75 
140 

35 

9 
4 

3 
4 

- 

- 

7 
4 

2 

- 

9 
6 
4 

37 
110 
6 

24 
30 
25 
55 

1  and  3a  

12A 
12P 
28 

50 
30 
5747 

115 
130 
j  2873 

5 
11 
157 

5 
80 

1 

>  1 
25 

5 

4 
5 
96 

1 

23 

6 

1 
17 

13 

4 

23 
4 
250 

53 
95 
1603 

27 
929 
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TABLE  NO.  5. 


Papers  Printed  Before  the  Congress  Opened. 


Sec. 

Pages 
of  text 

Papers 

Languages  used 

Total 

Illus- 
trated 

English 

French 

German 

Italian 

1  

460 
246 
150 
150 
131 
264 

24 
104 

92 
334 

36 
212 
294 
278 
371 

50 

95 
358 
282 
280 
209 
252 

79 
193 

48 
30 
13 
19 
14 
36 

3 
15 

8 
33 

6 
19 
34 
28 
53 

5 
14 
39 
39 
33 
21 
2'7 
13 
10 

12 
9 
5 
4 
5 
3 
0 
1 
3 

12 
1 
5 

12 
4 
5 
0 
0 
3 
4 
6 

11 

11 
0 
2 

35 
17 
12 
15 
14 
31 
1 
9 
4 
27 
5 
16 
31 
21 
39 
3 
14 
30 
19 
33 
20 
21 
2 
10 

13 
9 
0 
2 
0 
1 
2 
3 
3 
3 
0 
2 
2 
5 

12 
2 
0 
7 

16 
0 
0 
3 

11 
0 

0 
4 
0 
2 
0 
4 
0 
3 
1 
3 
1 
1 
1 
2 
2 
0 
0 
1 
2 
0 
1 
3 
0 
0 

0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1 

2 
0 
0 
0 
0 
0 

2  

3a 
3b 

3c    ,   ,  , 
4  ...... 

4a  

5a 

5b  , 

5c   

5d 

5e  

6b 
7 

8a  

8b  

8c  

8d  ,  , 
9  

10a  ,  ,  , 

10b 

11a 

lib    ,  . 

Totals 

4944 

560 

118 

429 

96 

31 

4 
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TABLE  NO.  6 


Papers  Printed  after  the  Congress  Closed 


Papers 

Language  used 

Kan 

Pages 

of  text 

Illus- 

Total 

trated 

English 

(tPT*TT»  Q  Tl 
VJ  CI  LxlcXtl 

Italian 

1 

7 

2 

g 

0 

1 

o 

2 

81 

10 

2 

7 

1 

2 

o 

3a 

AO 

6 

1 

4 

2 

0 

o 

3b 

107 

7 

2 

g 

1 

0 

o 

3c 

12 

2 

0 

1 

1 

0 

o 

4 

136 

31 

2 

21 

6 

4 

o 

4a 

16 

4 

0 

4 

0 

0 

o 

5a 

84 

15 

0 

4 

11 

0 

o 

5b 

60 

5 

2 

5 

0 

0 

o 

5c 

154 

o 
Z 

21 

i 

a 
O 

0 

5d 

6 

1 

0 

0 

0 

1 

0 

5e 

21 

3 

0 

3 

0 

0 

0 

6a 

.  32 

6 

0 

2 

0 

4 

0 

fib 

54 

11 

1 

q 

0 

2 

o 

7  

80 

10 

0 

9 

1 

0 

0 

8a  

152 

13 

4 

13 

0 

0 

0 

8b     ,  , 

34 

5 

0 

4 

0 

1 

0 

8c  

60 

12 

2 

10 

0 

1 

1 

8d 

8 

2 

0 

0 

2 

0 

0 

9  

32 

5 

1 

4 

1 

0 

0 

LOa  

112 

11 

5 

11 

0 

0 

0 

LOb 

84 

14 

2 

12 

0 

2 

0 

Lla 

46 

7 

0 

1 

0 

6 

0 

Lib 

130 

14 

1 

14 

0 

0 

0 

Totals 

1,628 

229 

29 

171 

27 

30 

1 
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TABLE  NO.  7 


Table  Showing  Totals  of  Details  of  all  Papeks  Printed. 


Papers 

Language  used 

Sec. 

Pages 

of  text 

Total 

Illus- 
trated 

XT'—    T  1- 

xLinghsn 

French 

German 

Italian 

1 

KRA 

55 
40 

14 
11 

ti 

13 
10 

1 

6 

U 

U 

2 

3a  . 

173 

19 

6 

16 

2 

0 

1 

3h 

Zot 

26 

6 

91 

3 

2 

U 

3p 

1  /1Q 

14o 

16 

5 

lO 

1 

0 

n 
U 

4 

4UU 

67 

5 

KO 
OZ 

7 

8 

(J 

An 

4U 

7 

0 

0 

2 

0 

ft 

u 

1  CO 

loo 

30 

1 

1 Q 

14 

3 

ft 

u 

1  KO 

loZ 

13 

5 

Q 

3 

1 

ft 

u 

A  QQ 

4oo 

61 

14 

AQ 

4o 

4 

9 

ft 

4Z 

7 

1 

O 

0 

2 

ft 

5e 

233 

22 

5 

19 

2 

1 

0 

6a 

326 

40 

12 

33 

2 

5 

0 

6b 

332 

39 

5 

30 

5 

4 

0 

7 

451 

CO 

18 

O 

48 

0 

8a  , 

202 

4 

16 

2 

0 

0 

8b 

129 

19 

0 

18 

0 

1 

o 

8c  . 

418 

51 

5 

40 

7 

2 

2 

8d 

290 

41 

4 

19 

18 

2 

2 

9 

312 

38 

7 

37 

1 

0 

0 

10a 

321 

32 

16 

31 

0 

1 

0 

LOb 

336 

41 

13 

33 

3 

5 

0 

Lla  , 

125 

20 

0 

3 

11 

6 

0 

Lib 

323 

24 

3 

24 

0 

0 

0 

Totals 

6,572 

789 

147 

600 

123 

61 

5 

Per  cent. 

100 

18.63 

76.04 

15.59 

7.73 

0.64 
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Discussions 

Table  No.  1  page  473  shows  that  a  grand  total  of  332  papers 
were  discussed  by  a  grand  total  of  860  participants.  However, 
the  discussions  printed  in  volume  27  show  that  only  172 
were  discussed  and  by  only  439  participants  (i.  e.  247  different 
individuals  or  13.1%  of  the  registered  attendance)  and  reported 
for  publication.  It  appears  therefore  that  the  discussion  of  160 
papers  or  48%  and  of  421  participants  or  49%  failed  of  finding  a 
place  in  the  final  printed  volume.  The  reasons  therefor  are  prob- 
ably correctly  stated  at  page  2  of  Vol.  27.  The  following  table 
shows  the  detail  of  the  recorded  discussions. 

Distribution  of  papers,  discussions  of  which  were  printed  in 
volume  27: 

TABLE  NO.  8. 


Sec. 

Vol.  1-24 

Appendix 

Total 

No.  of  par- 
ticipants 
reported 

17 

3 

20 

56 

2  

8 

1 

9 

21 

3a  

1 

1 

2 

4 

3b 

8 

1 

9 

14 

3c  

1 

0 

1 

2 

4  

6 

6 

12 

25 

4a  

1 

2 

3 

7 

5a  

5 

5 

10 

23 

5b 

2 

1 

3 

8 

5c  

10 

5 

15 

45 

5d 

2 

1 

3 

7 

5e  

15 

2 

17 

62 

6a  

8 

0 

8 

13 

6b 

1 

0 

1 

2 

7  

21 

6 

27 

70 

8a  

0 

1 

1 

1 

8b 

3 

0 

3 

4 

8c  

7 

1 

8 

16 

8d 

1 

0 

1 

1 

9  

0 

0 

0 

0 

10a  

11 

7 

18 

56 

10b  

0 

0 

0 

0 

11a  

1 

0 

1 

2 

lib  

0 

0 

0 

0 

Totals 

129 

43 

172 

439 
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Participation  in  the  Sections 

From  page  478  it  appears  that  papers  in  the  English  language 
were  offered  in  each  of  the  24  sections;  that  papers  in  the  French 
language  were  offered  in  20  of  the  24  sections,  in  the  German 
language  in  18  of  the  24  sections,  and  in  the  Italian  language 
in  3  of  the  24  sections.  It  further  appears  that  in  the  sections 
on  Fats,  Fatty  Oils  and  Soaps,  Pharmaceutical  Chemistry, 
Physical  Chemistry  and  on  Politcal  Economy  and  Conservation 
of  Natural  Resources  writers  in  the  French  language  made  no 
original  communications;  that  in  the  Sections  on  Metallurgy 
and  Mining,  Silicate  Industries,  Coal-tar  Colors  and  Dyestuffs, 
Hygiene,  Photochemistry  and  on  Political  Economy  and  Conser- 
vation of  Natural  Resources  writers  in  the  German  language 
made  no  original  communications  and  that  writers  in  the  Italian 
language  made  original  communications  only  in  Metallurgy  and 
Mining,  in  Bromatology  and  in  Biochemistry. 

Reports  to  the  Congress 

Of  the  eighteen  reports  from  Committees  or  Commissions 
that  should  have  been  made  to  the  Eighth  Congress  only  two 
were  received  and  these  were  ordered  printed,  which  has  been 
done. 

Membership  and  Registration 

The  total  membership  in  the  Congress  was  4,163  members 
from  36  different  countries  and  277  lady  members  from  12 
different  countries.  The  grand  total  membership  being  4440 
from  36  different  countries. 

The  attendance  was  1883  members  from  27  different  countries 
and  246  ladies  from  12  different  countries,  the  grand  total 
attendance  being  2129  from  27  countries. 

The  following  table  gives  the  details: 
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TABLE  NO.  9. 


("ViiiTit.rv 

Members 

Ladies 

Grand  Totals 

Total 

Regist'd. 

Total 

Regist'd. 

Total 

Regist' d 

9 

1 

9 

1 

81 

0 

81 

0 

6 

4 

1 

1 

7 

5 

113 

27 

8 

8 

121 

35 

16 

5 

2 

2 

18 

7 

4 

2 

4 

2 

1 

1 

1 

1 

83 

38 

6 

6 

89 

44 

Chile  

21 

2 

1 

1 

22 

3 

2 

2 

2 

2 

6 

1 

1 

1 

7 

2 

5 

5 

5 

5 

Dutch  E.  Indies. . . 

1 

0 

1 

0 

France  

185 

21 

5 

4 

190 

25 

219 

177 

31 

22 

250 

199 

Great  Britain  and 

99 

46 

13 

13 

112 

59 

Greece  

23 

0 

23 

0 

24 

8 

24 

8 

4 

0 

4 

0 

Italy  

43 

9 

43 

9 

21 

13 

21 

13 

Malay  States  

1 

0 

1 

0 

6 

2 

6 

2 

New  Zealand  

2 

1 

2 

1 

Netherlands  

16 

7 

16 

7 

Norway  

26 

4 

1 

1 

27 

5 

Paraguay  

1 

0 

1 

0 

Peru  

i 
i 

n 
u 

i 
i 

n 
u 

Portugal  

15 

3 

1 

1 

16 

4 

K11QQI  t\ 

56 

27 

56 

27 

Spain  

23 

1 

23 

1 

6 

2 

6 

2 

4 

1 

4 

1 

1 

1 

1 

1 

West  Indies  

2 

0 

2 

0 

United  States  

3,037 

1,472 

207 

186 

3,244 

1,658 

Totals  

4,163 

1,883 

277 

246 

4,440 

2,129 

482      Eighth  International  Congress  of  Applied  Chemistry  [vol. 


Factory  Inspection  and  Works  Visits 

Members  of  the  Congress  in  parties  of  larger  or  smaller 
number  and  all  of  them  in  charge  of  the  Committee  on  Excur- 
sions visited  and  inspected  146  different  private  chemical 
manufacturing  plants  in  24  different  cities;  this,  in  addition  to 
a  large  number  of  private  manufacturing  plants  of  general 
interest  as  well  as  many  public,  municipal,  State  and  Federal 
institutions  operating  along  chemical  lines;  they  further  visited 
many  public  institutions  and  undertakings  in  those  24  cities 
and  in  13  other  cities,  where  they  were  officially  received  and 
entertained. 

In  addition  to  these  official  parties  many  members  visited 
such  private  chemical  plants  both  before  and  after  the  Congress, 
but  of  these  visits  no  record  is  here  made. 

This  report  cannot  be  closed  without  bringing  to  the  notice 
of  the  Congress  the  thorough,  complete  and  most  loyal  cooper- 
ation of  the  Rumford  Press  in  executing  the  difficult  and  trying 
work  of  printing  the  Report  of  this  Congress  under  exacting  and 
harassing  conditions,  of  Mr.  Thomas  A.  Edison  and  his  entire  staff 
in  originating  a  suitable  device  for  recording  discussions,  and  of 
Miss  C.  E.  Davidson  in  organizing  a  corps  of  transcribers  and 
stenographers  to  reproduce  these  recorded  discussions  in  type- 
writing. The  assistance  derived  from  all  of  these  was  of  the 
utmost  value  to  the  Congress  and  far  beyond  any  monetary 
consideration  involved.  Any  shortcomings  in  the  work  of  these 
are  not  due  to  any  faults  or  omissions  of  theirs  or  of  their  aids, 
but  are  due  substantially  entirely  to  the  failure  of  members  of 
this  Congress  to  do  their  share  properly  and  promptly. 

Respectfully  submitted, 

Bernhard  C.  Hesse, 

Secretary. 

New  York,  March  31,  1913. 
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